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Kalme woorden zijn een levensboom,  
een valse tong vernietigt de geest. 
Een dwaas veracht de lessen van zijn vader, 
wie berispingen ter harte neemt, is verstandig. 
(Spreuken 15: 4 en 5 (NBV)1) 
 
 
 
 
 
 
 
 
 
Deze scriptie is opgedragen aan mijn vader Harm Visscher (1923 - 1985) 
mijn schoonvader Lucas Buter (1925 - 1993) 
en de herinnering aan hun constructieve feedback 
 
 
1 A gentle tongue is a tree of life, 
But deceit in it crushes the spirit. 
A fool despises his father's correction, 
But he who heeds reproof shows prudence. 
(Proverbs 15: 4 and 5 (WEB)) 
27 Aug 2008 3/(61) Internal Feedback and 
 Team Performance 
 
 
Table of Contents 
 
List of Tables 
 
6
List of Figures 
 
7
PREFACE 
 
8
ABSTRACT 
 
9
1. BACKGROUND 10
 1.1 Pharmaceutical research and development 10
 1.2 Pharmaceutical research and development within Organon 10
 1.3 Quality Management / GCP 11
 1.4 Preliminary research question 11
    
2. LITERATURE REVIEW AND CONCEPTUAL MODEL 13
 2.1 Feedback 13
 2.2 Mechanisms of feedback: how feedback works 14
 2.3 Conflict 15
 2.4 Trust 16
 2.5 Measurement of performance of clinical trial teams 16
 2.6 Teams 16
 2.7 Modeling the relationships between feedback, trust,  
conflict and performance 
17
 2.8 Comparison of the feedback environment of internal 
and external feedback 
20
    
3. METHODOLOGICAL FRAMEWORK  22
 3.1 Design of the study and measurement of the concepts 22
 3.2 Measurement of feedback 22
  3.2.1 Feedback Environment 22
  3.2.2 Source credibility (FBSC and AFBSC) 23
  3.2.3 Feedback quality (FBQ and AFBQ) 23
  3.2.4 Feedback delivery (FBD and AFBD) 23
  3.2.5 Favorable feedback (FBF and AFBF) 24
  3.2.6 Unfavorable feedback (FBU and AFBU) 24
  3.2.7 Source availability (FBSA and AFBSA) 24
  3.2.8 Promotes feedback seeking (FBPS and AFBPS) 24
 3.3 Measurement of trust (T) 25
 3.4 Measurement of conflict (C) 25
  3.4.1 Conflict in general 25
  3.4.2 Task conflict (TC) 25
  3.4.3 Relationship conflict (RC) 26
  3.4.4 Process conflict (PC) 26
 3.5 Measurement of performance (P) 26
 3.6 General questions and demographics 26
 3.7 Measures for knowledge of audits 27
    
27 Aug 2008 4/(61) Internal Feedback and 
 Team Performance 
 
 
 
4. STATISTICAL ANALYSIS 29
 4.1 Statistical software 29
 4.2 Correlations 29
 4.3 Mediation 29
    
5. SELECTION OF TEAMS 32
 5.1 Pilot survey 32
 5.2 Selection of teams for this investigation 32
  5.2.1 Selected Clinical Trial Teams 33
  5.2.2 Performed Audits 33
    
6. DATA MANAGEMENT AND DATA ANALYSIS 36
 6.1 Data collection 36
 6.2 Inverted scores 36
 6.3 Calculated parameters 36
 6.4 Validation 36
 6.5 Statistical software 36
 6.6 Handling of missing values 37
 6.7 Reliability analysis 37
    
7. RESULTS 38
 7.1 Total response and analysis of non-response 38
 7.2 Demographics 40
 7.3 Descriptive statistics 41
 7.4 Pearson correlations 41
 7.5 Mediating effects 43
  7.5.1 Causal steps strategy (Pearson correlations and  
partial correlations) 
43
  7.5.2 Bootstrapping (Calculation with indirect.sps) 45
 7.6 The effect of task conflict on team performance 46
    
8. RESULTS FOR EXTERNAL FEEDBACK 47
 8.1 Knowledge of audits and audit results 47
 8.2 Reliability analysis 47
 8.3 Descriptive statistics external feedback 48
 8.4 Pearson correlations 49
    
9. CONCLUSIONS AND DISCUSSION 52
 9.1 Conclusions 52
 9.2 Discussion 52
  9.2.1 Reliability of the sample 52
  9.2.2 Correlations 53
  9.2.3 Mediation 53
  9.2.4 Differences between various forms of conflict 53
  9.2.5 Internal feedback versus external feedback 54
 9.3 Future research 55
27 Aug 2008 5/(61) Internal Feedback and 
 Team Performance 
 
 
 
    
REFERENCES 
 
56
TABLE OF CONTENTS - APPENDICES 
 
59
Curriculum Vitae H.W. Visscher 
 
60
27 Aug 2008 6/(61) Internal Feedback and 
 Team Performance 
 
 
List of Tables 
 
 3.1 Composing facets of the feedback environment 
 
23
 5.1 Selected CTTs 
 
33
 5.2 Performed Audits 
 
34
 5.3 Number of CTT Members per function 
 
35
 7.1 Conversion of answers to question 5 
 
39
 7.2 Descriptive statistics FES, C, T and P 
 
41
 7.3 Pearson correlations for the main parameters 
 
42
 7.4 Pearson correlations for the effect of feedback on  
performance (path c) 
 
43
 7.5 Pearson correlations for the effect of feedback on  
conflict and trust (path a) 
 
43
 7.6 Pearson correlations for the effect of conflict and  
trust on performance (path b and b') 
 
44
 7.7 Pearson correlations for the effect of feedback  
on performance, unmediated (path c), and  
controlled for conflict and trust (path c') 
 
44
 7.8 Mediation of the effect of FES on P through C 
 
45
 7.9 Mediation of the effect of FES on P through T 
 
45
 8.1 Descriptive statistics AFES, FES and P 
 
48
 8.2 Pearson correlations AFES, FES and P 
 
49
 8.3 Pearson correlations composing feedback variables  
with AFES, FES and P 
 
49
 
27 Aug 2008 7/(61) Internal Feedback and 
 Team Performance 
 
 
List of Figures 
 
 2.1 Typology of team types 
 
17
 2.2 Conceptual model 
 
19
 2.3 Statistical model: Mediation 
 
20
 3.1  Structure of the audit questionnaire 
 
28
 4.1  Model with mediation 
 
29
 7.1  % Response vs Average CTT time 
 
39
 7.2 Questions 0.6, 0.7 and 0.8 
 
40
 8.1  Results external feedback parameters vs  
score internal feedback parameters  
 
50
 
 
27 Aug 2008 8/(61) Internal Feedback and 
 Team Performance 
 
 
PREFACE 
 
This master thesis is the result of my graduation period at the Open University of the Netherlands, 
Faculty of Management Sciences. 
 
I would like to thank my colleagues at Organon/Schering-Plough for their cooperation, especially in 
filling in the survey questionnaires. 
 
I also would like to take this opportunity to thank my supervisors Prof. Dr. Frits Kluijtmans and Ir. 
Chantal Savelsbergh for their valuable supervision. 
 
Furthermore, my gratitude goes to my wife and family Hanna, Nina, Harm and Thijs for their support. 
 
 
Henk Wicher Visscher 
Arnhem, August 2008 
 
27 Aug 2008 9/(61) Internal Feedback and 
 Team Performance 
 
 
ABSTRACT 
 
This master thesis is a report of an empirical (survey) study into the relationship of internal (co-worker) 
feedback with team performance, with conflict and trust as mediating factors, and a comparison 
between the feedback environment for internal- and external feedback. 
The study population consisted of seven clinical trial teams that organize and perform clinical studies 
within a pharmaceutical company. 
Internal feedback is information regarding aspect(s) of one’s task performance delivered by co-
workers. External feedback is such information, delivered by employees who do not work in the team, 
in this case quality assurance auditors. In this study feedback was quantified by using the Feedback 
Environment Scale (Steelman (2004, II)). 
A conceptual model was developed describing research predictions. The following hypotheses were 
formulated, based on a review of literature: (1) Feedback and team performance are positively 
correlated; (2) The relation between feedback and team performance is mediated by conflict; (3) The 
relation between feedback and team performance is mediated by trust; (4) Moderate levels of task 
conflict are positively related to team performance; and (5) The feedback environment experienced for 
external (auditor) feedback is the same or higher as the feedback environment experienced for 
internal (co-worker) feedback. 
In total 67 sets of questionnaires (61% response) were included in the analysis. The statisical 
analyses were performed with SPSS, version 14.0. Team size varried from 12 to 19 employees. 
The results showed a statistical significant correlation between internal feedback (co-worker feedback) 
and team performance (hypothesis 1 is therefore confirmed). A partial mediating effect was found for 
conflict on the relation between internal feedback and team performance (hypothesis 2 is partially 
confirmed). That means that a higher level of feedback leads to a lower level of conflict, which in turn 
leads to more perceived performance. For trust a different situation was seen: trust is not a mediator 
for the effect of internal feedback on team performance (hypothesis 3 is rejected). In addition it was 
found that task conflict is negatively correlated to performance (hypothesis 4 is rejected). 
External feedback, as delivered by quality assurance auditors is statistically significant and positively 
correlated to team performance. However, comparing this auditor feedback to co-worker feedback, it 
is clear that the mean scores are significantly lower and that the correlation to team performance is 
weaker for the external feedback (hypothesis 5 is therefore rejected). Some suggestions for future 
research are also presented. 
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1. BACKGROUND 
 
1.1 Pharmaceutical research and development 
To develop new drugs takes a long time (4 to 12 years from discovery to market, on average) and the 
cost is high. It costs about $1.8 billion to take a new compound to market and success is quite limited. 
Only one in 10,000 compounds ever reach the market. Of those that reach the market only one in 
three ever recaptures its development costs. So, drug development is a scientific endeavor, and it is 
highly regulated because of legitimate public health concerns. 
 
There are three major phases in drug development:  
1. Pre-clinical research and development;  
2. Clinical research and development (Phase I - III); 
3. Post-marketing clinical development (Phase IV). 
 
Pre-clinical research and development is a process designed primarily to assess the safety and 
viability of new molecular entities. This is done by in vitro testing, followed by animal testing. 
Clinical development is organized in trials: a trial is a scientific experiment with healthy volunteers or 
patients in which one or more research questions are answered. When a compound is shown to be 
safe for healthy subjects, then a series of Phase II trials is started. These trials typically enroll 
anywhere from about 20 or 30 patients up to a few hundred at most. Once again, assuming the drug 
shows sufficient evidence of efficacy and no major safety concerns, a go/no go decision will be made 
to proceed to Phase III. At least two pivotal Phase III trials demonstrating efficacy and safety in large 
numbers of patients (including special populations with all forms of the disease or condition to be 
treated), are required for regulatory approval. 
Phase IV trials are conducted after regulatory approval has been obtained. This can be in addition to 
mandated conditional regulatory approval. Another reason can be the widening of the population (e.g. 
use of the drug with children or elderly people (Tonkens (2005)). 
 
 
1.2 Pharmaceutical research and development within Organon 
At Organon2, clinical trials are conducted at every stage of development, i.e. Phase I, II, III, and IV. 
These trials are performed by various departments within the organization in accordance with the 
Good Clinical Practice guidelines of the International Conference on Harmonization (ICH-GCP 
guidelines) and Organon Standard Operating Procedures (SOPs). 
 
Due to the complexity of the work and the great variety in necessary skills, clinical development is 
organized and conducted by teams: Clinical Trial Teams (CTTs). For all Organon sponsored clinical 
trials a CTT is created. This team is responsible for an individual clinical trial. It is installed at the start 
of the writing of the protocol and consists at least of the Clinical Research Scientist (CRS), a Clinical 
Research Associate (CRA), a Data Manager, a Statistician, a Medical Safety Advisor (MSA) and a 
Medical Writer. 
• The CRS is responsible for the scientific quality, design, initiation, and for managing overall 
progress and reporting of all Phase II, III, or IV protocols. The responsibility includes all elements 
relevant for ICH-GCP such as texts for informed consent, texts in the protocol regarding hazards 
and precautions, and correspondence between protocol and Case Report Forms (i.e. the forms 
on which the data during the trial are collected). Together with the statistician the CRS is author 
of the protocol and the Clinical Trial Report. 
• The CRA is responsible for ensuring that ICH-GCP principles are adhered to at the 
investigational site, monitoring of data quality at the site and correct reporting of these data to 
2 In March 2007 Organon has been sold by AkzoNobel to Schering-Plough Cooperation. This study of feedback and its 
relation with performance within clinical trail teams was initialized before that time, and is only applicable to the Organon 
clinical trial teams. 
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Organon. As such, the CRA is responsible for the data integrity insofar it relates to 
correspondence with source documentation. 
• The Data Manager is responsible for the contribution of the Clinical Data Management 
disciplines to the trial. This implies the availability of appropriate ways and means to retrieve and 
store data (e.g. (electronic) Case Report Forms, (electronic) diaries, Interactive Voice Response 
Systems (IVRS), Clinical Data Bases), and the deployment of an effective process to get correct, 
complete, consistent and credible data. The Data Manager is responsible for the availability of 
data management information in the course of the trial. 
• The Statistician is responsible for the scientific quality of the statistical methodology in the study 
protocol. The statistician is responsible for analysis and reporting of results consistent with the 
design and the actual data, and is co-author of the clinical trial report. 
• The MSA is responsible for all drug safety surveillance related aspects of the trial, including 
evaluation and coding of safety information and adverse events, review of related safety 
documents, advise to relevant safety issues, and meeting regulatory reporting requirements. 
• The Medical Writer is responsible for compiling the final study report together with the CRS and 
statistician. All three are authors of the clinical trial report. 
 
The Clinical Trial Team Leader (in most cases the CRS) is responsible for the management of the 
trial, i.e., coordination and timely completion of the preparation, conduct and reporting of the clinical 
trial and the overall quality of the work that needs to be done by the Clinical Trial Team according to 
Organon SOPs. The members of the team are responsible for the quality and content of the tasks that 
need to be conducted by the discipline they represent within the framework that line management 
provides. In case more than one CTT exists in one development project, a Global Clinical 
Development Team is in place to ensure overall co-ordination of the activities (Organon (2006)). 
 
 
1.3 Quality Management / GCP 
The implementation of a quality system in a clinical research environment is a GCP requirement. GCP 
defines processes and documents that must be in place with sponsors, investigators and ethics 
committees to assure quality in clinical trials. These requirements are focused on the two main 
objectives of GCP, i.e. the protection of rights, integrity and confidentiality of trial subjects, and 
guaranteeing the accuracy and credibility of trial data and results. In order to assure the quality, audits 
are performed by a quality assurance department. During these audits the adherence to the 
regulations and the requirements is established: nonconformities can be detected and reported.  
The audit feedback, the information the groups of employees receive on their functioning, is given in 
the form of audit reports. The organization must take corrective action to eliminate the cause of the 
nonconformity in order to prevent reoccurrence. The feedback from audits is seen in this study as a 
form of external feedback. In addition to procedures for corrective action, the company should also 
have a process for preventive action, i.e. the elimination of causes of potential nonconformities in 
order to prevent their occurrence.  
 
This study into feedback and performance has been carried out at the pharmaceutical company NV 
Organon (now Schering-Plough Corporation). The quality assurance audits that are carried out are 
linked to clinical trials, performed in clinical trial sites. The sites are in most cases hospitals. The 
investigator, in most cases a physician, performs the trial.  
 
 
1.4 Preliminary research question 
Teams are an important organizational structure in companies and organizations to perform complex 
tasks. Teams are usually expected to improve organizational effectiveness, but there are several 
challenges to teamwork. One challenge is intragroup conflict (Passos (2005)). An interesting question 
is, whether or not certain types of conflict are functional or dysfunctional to team performance (Jehn 
(1997), Jehn (2001), De Dreu (2003)).  
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Another challenge is feedback, i.e. information about one's performance, delivered by for example a 
co-worker. There are several types of feedback (positive, negative, constructive, etc.), with varying 
effects on performance (Steelman (2004, I)). A third important factor seems to be trust, as basic trust 
is a prerequisite for cooperation (Peterson (2003)). 
 
It is therefore of interest to explore the relations between internal feedback, external feedback, 
performance, trust and conflict. A survey study in an organization that uses teams will provide 
empirical data to analyze these relations. Some preliminary research questions are e.g.: 
• Is it possible to confirm the relations between feedback, performance, trust and conflict, as 
described in the literature? 
• Is it possible to explain some aspects of the relations between these variables? 
• Are there differences between internal and external feedback in their relation to performance? 
 
In the next chapter some literature will be discussed and a conceptual model will be developed.  
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2. LITERATURE REVIEW AND CONCEPTUAL MODEL 
 
2.1 Feedback 
The engineer's concept of feedback is being used in the social sciences since the second half of the 
20th century. The essence of the concept is a circle of interactions forming a closed loop of action and 
information: a sample of the output of a system or circuit that is fed back as additional input. The 
labels "positive" and "negative" with regard to feedback have technically speaking no value 
connotations; they only mean that the feedback that is used as input information, has the same or the 
opposite polarity as the original input signal. Positive feedback means that the system becomes more 
responsive, and negative feedback has as result that the system becomes more stable (Nickols 
(2003)). 
Negative loops can be found in biology. A negative loop is a causal loop that characteristically tends to 
diminish or counteract a change in any one of its elements. The purpose of the negative loops is 
control, and is aimed on homeostasis, the capacity of organisms to maintain physiological stability in 
varying external and internal conditions. In a positive loop, an increase feeds around the loop and 
tends to increase still further. Self-reinforcing positive loops have no role in homeostatic mechanisms 
(Richardson (1991)). 
In the work environment, feedback is a subset of the available information that indicates how well an 
individual is meeting his or her goals. It conveys which behaviors are desired by the organization and 
includes an evaluation of the quality of relevant work behaviors (Steelman, (2004, II)). In general, 
feedback relates to important work outcomes such as employee learning and development, 
motivation, and work performance (Kluger (1996)). 
Feedback in organizations is an intervention directed at processes associated with problem analysis 
and decision-making. A feedback intervention may be defined as “actions taken by (an) external 
agent(s) to provide information regarding some aspect(s) of one’s task performance” (Eklöf (2003)). 
 
Much research is done in the field of feedback and its relation to performance (see for example the 
review articles Kluger (1996), Ashford (2003), and Levy (2004)). Many studies are however done in 
laboratory settings in which participants are placed in an artificial group setting in which hypotheses 
concerning the relation between feedback, performance and other factors are tested. This study aims 
to investigate empirically the relation between feedback, trust, conflict, and team performance in a 
research and development organization. Findings could have implications for managerial practice and 
for theoretical accounts of this relation, as individual performance and team performance are important 
factors in reaching the goals of the organization as a whole. 
 
Feedback in organizations can be given from one individual to another individual, or from one 
individual to a group or team. Feedback given to individuals has in the first place an effect on the 
performance of the individual task, but it has also an effect on the performance of tasks carried out by 
a group of co-workers or a team (Chen (2007)). DeShon and coworkers found in a multilevel model of 
individual feedback and team feedback that their analyses demonstrated essentially parallel effects for 
feedback, goal orientation, and their interaction over time at both levels (individual and team) of 
analysis (DeShon (2004)). Therefore, it is assumed in this study that feedback given to team members 
has a relation to the individual performance, as well as to the performance as a team.  
 
The value and importance of feedback to direct and motivate behavior is well known. Meaningful 
feedback can be used to guide, motivate and reinforce effective behaviors and put a halt to ineffective 
behaviors. Negative feedback, indicating one’s job performance is not meeting expectations, is clearly 
of developmental value to an individual and of strategic value to organizations (Steelman (2004, I)). 
 
Feedback occurs naturally in the context of human performance and behavior; however, feedback 
from an individual to another or to a group is not always present and necessary. This depends on the 
complexity of the task. When the task deals with uncomplicated work, feedback from the task itself is 
sufficient to keep performance on track (e.g. based on information about output and quality). Neubert 
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found that when adding feedback to goal setting, the incremental impact over goal setting in complex 
tasks had nearly doubled as compared to simple tasks (Neubert (1998)). So, when the work is more 
complex, feedback (given by co-workers or superiors) is necessary. 
 
 
2.2 Mechanisms of feedback: how feedback works 
Waldersee and Luthans (Waldersee (1994)) distinguish four major theoretical mechanisms through 
which feedback is thought to work in organizations:  
• role clarification: the information in the relational feedback and outcome feedback may impact 
performance through clarification of the different aspects of role and task; 
• self efficacy levels: knowledge of achievement brought on by positive feedback may raise a 
person's self efficacy, his self set performance goals, and ultimately his performance; 
• behavioral reward contingencies: receiving positive feedback is considered to be desirable and 
therefore is considered to be a positive enforcer; 
• self regulatory control processes: if the feedback information received indicates a negative 
deviation from the performance standard (corrective feedback), the individual is motivated to try 
harder and thus performance improves. 
 
The basic theoretical idea is that feedback that indicates deviation from task performance goals will 
lead to improved goal attainment. Contradicting research results concerning effects of feedback 
interventions may be explained with reference to a number of factors that can moderate between 
feedback and task performance effects (Kluger (1996)). Some examples of these factors are the 
following: 
• Perceived low relevance and validity of feedback, i.e. the degree to which feedback information is 
interpreted as indicating (undesirable) deviations from performance goals. 
• Unspecific, evaluative and/or interpersonally communicated feedback may direct focus towards 
central values such as self-esteem and divert attention from feedback and specific task 
performance. 
• Emotional reactions to feedback may decrease the cognitive ability to find solutions to improve 
goal-attainment. 
• Motivation to act in the pursuit of better goal attainment. There is not always a believe that it is 
possible to change task behavior successfully.  
• Feedback information that indicates a problem, but lacks to indicate how the performance-
standard discrepancies could be eliminated. 
 
Feedback on deficient performance provides information that allows adjustments to be made and 
further meets customer expectations.  
Thompson (Thompson (1994)) examined in a study involving negotiators the effects of three feedback 
situations: process feedback, outcome feedback, and no feedback. They found that negotiators who 
receive process feedback reach agreements that are satisfactory to both parties. By contrast, 
negotiators who receive only outcome feedback do not recognize that mutually beneficial exchanges 
can be made, and those who receive no feedback are the least successful of all. 
Optimally, feedback is provided by the work itself. This allows for the most immediate and precise 
reports on performance. Daniels (Daniels (1989)) emphasizes the importance of immediate feedback. 
The general rule is that the sooner feedback can be delivered, the better. So, if the task itself does not 
generate important information as to how well it has been performed, it is suggested that managers 
provide daily feedback whenever possible. He states that to be considered performance feedback, 
information must serve as both the function of telling someone where he stands relative to a target or 
goal, and how to improve. 
Feedback can improve performance by means of improving skills and by means of improving 
motivation. The relations are however complicated, as the motivational state of a person also affects 
the adequacy of giving feedback to a person. Geister et al. found (Geister (2006)) that team process 
feedback increased performance, motivation, and satisfaction in virtual teams. Regarding 
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performance, there was an increase in subjective performance and in the expert ratings of 
performance on a team level for all investigated teams. By exchanging information and feedback, less 
motivated team members could benefit from the positive perceptions of their team partner and 
increase their motivation and satisfaction.  
From the literature about feedback it is clear that feedback in general has a positive effect on 
performance; it is expected that this positive relationship is confirmed in this investigation.  
 
 
2.3 Conflict 
Conflict is often viewed as something groups should avoid. When we think of conflict, we often think 
about people arguing, fighting, name-calling, and/or tension. People can disagree on various subjects 
and most disagreements do not come to the level we normally call a conflict. However conflict can be 
defined as an awareness on the part of the parties involved of discrepancies, incompatible wishes, or 
irreconcilable desires. That means that any level of disagreement is a conflict (but not every conflict is 
severe). Intra group conflict is categorized by Jehn (Jehn (2001)) into three types: task conflict, 
relationship conflict, and process conflict. She found in a longitudinal study that a higher group 
performance is associated with low, but increasing levels of process conflict, low levels of relationship 
conflict and moderate levels of task conflict. 
Peterson's paper (Peterson (2003)) describes the dynamic relations between intragroup conflict and 
performance. The results indicate that initial feedback to groups about performance has significant 
consequences for future interaction. The authors found indications that negative initial group 
performance feedback results in later increase of task- as well as relationship conflicts. The results 
suggest that group processes, like task and relationship conflicts can be both the cause as well as the 
result of bad team performance. It seems that feedback on performance has its effect predominantly 
via task conflict. People understand that conflicts about opinions and ideas are a natural part of 
working together, but conflicts with regard to relationships have a negative impact on the work.  
A slightly different result has been found by Passos en Caetano (Passos (2005)). In their study they 
do not find an effect of task- and relationship conflicts on the team performance and the satisfaction 
with the team (which they explain by the special characteristics of their teams). They do however 
conclude that process related conflicts have a negative influence on the perceptions of effectiveness 
within groups. They explain this by assuming that especially in highly competitive environments, teams 
see conflicts about the process as something that subtracts them from the main goal: taking of the 
best decisions, that allow them to win the competition. 
Conflict is an important factor for team performance according to Devine (Devine (1999)). He found 
that considering all types of teams, perceived conflict was moderately related to perceived team 
effectiveness and it was the best predictor of perceived team effectiveness. 
Moderate levels of task conflict can be productive in some situations, "affective" or "relationship" 
conflict is usually very counterproductive, taking the focus away from the issues that need to be 
resolved and placing it instead on personal antagonism. The problem is that task conflict usually 
produces relationship conflict (Friedman (2000)).  
In contrast to previously held perspectives, a meta-analysis carried out by De Dreu and Weingart 
reported a strong negative correlation between task conflict and team performance (De Dreu (2003)).  
 
In summary, people like to have a good working relationship and a good inter-personal relationship 
with their colleagues (including superiors). Hence, intra-team conflict (conflicts within the team) is 
expected to have a negative impact on team performance. As conflict is such a valid predictor of team 
effectiveness, it is important to include this factor in any investigation into team performance. In the 
setting of the current research it is expected that the negative relationship between conflict and team 
performance will be confirmed. An additional aspect is the discussion about the possible positive 
relationship between moderate levels of task conflict and team performance: it is of interest to 
investigate whether or not the finding of De Dreu and Weingart can be confirmed in the study 
population of clinical research and development teams.  
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2.4 Trust 
Trust has an important effect on the effectiveness of the individual, but also on the effectiveness of the 
organization as a whole. Trust entails generalized expectations for the team members, and is 
associated with benevolence, honesty and competence. Trust can be measured and quantified with 
questionnaires that refer to general confidence in the group, expectations amongst the team members 
about reliability, and faith in each others competence. A high level of trust has a direct positive effect 
on performance, but it has a positive effect on feedback also, as it benefits acceptance (Simons 
(2000)). 
Peterson found (Peterson (2003)) that groups with a high initial intragroup trust, are protected against 
serious future conflicts with regard to relationships: a high level of trust helps to avoid the development 
of these types of conflicts, and when this trust within a team lacks, it will perform presumably badly. 
So, trust and trustworthiness are important aspects of any work environment, but especially in team 
work, as team members depend on each other's work to attain an optimal team performance. In the 
study population of this investigation, clinical research and development teams with many different 
tasks, the presence of trust is a prerequisite to fulfill the team goals. It therefore expected that in the 
current investigation the positive relationship between trust and performance is confirmed. 
 
 
2.5 Measurement of performance of clinical trial teams 
Objective instruments for measuring the performance of clinical research programs have been 
developed recently. Key Performance Indicators can be used for establishing efficiency and 
effectiveness of clinical research (CMR (2000)). Schenk and Hajos (Schenk (2005)) discuss the use of 
Performance Metrics System in drug research. They are of the opinion that the application of these 
indicators can be very useful, but "Appropriate comparisons across therapeutic areas, projects and 
countries are a prerequisite for meaningful decisions on future targets or trial programs." 
For this study, that is carried out within one company (Organon, now Schering-Plough Corporation) 
these conditions cannot be met as the number of studies is too small per phase of their life-span 
(preparation, site selection, clinical conduct and reporting phase), and besides that they are very 
different with regard to size (numbers of sites and number of patients), length (months and years) and 
therapeutic area (anesthesia, menopause, schizophrenia, etc.). Therefore objective instruments for 
measuring the performance of clinical research programs are not used in this study. 
As there are in this case no objective instruments available for establishing performance, the team 
members are asked about their perception of the performance of their team. 
 
 
2.6 Teams 
In general, teams and groups within organizations exist in a large variation: there are self-managed 
work teams, problem-solving groups, permanent work teams, temporary project teams, permanent 
cross-functional teams, etc. Also organizations as a whole transform themselves towards a more 
team-based structure. Teams and workgroups are wide spread.  
Devine et al. (Devine (1999)) studied the occurrence of teams in organizations and report the results 
of two surveys sent to organizations in the United States (US) asking about the prevalence, duties, 
composition, and structure of groups and teams in practice. They define a team as "a collection of 
three or more individuals, who interact intensively to provide an organizational product, plan, decision 
or service." Nearly half (48%) of the organizations in the US indicated that they used some type of 
team and ongoing project teams were reported most frequently. Devine et al. state that the large 
variety in teams and the occurrence of organizational groups can only be understood in relation to the 
context. Knowledge about the functioning of teams in one setting does not necessarily generalize to 
teams in other settings. 
 
The article of Devine et al. offers a typology of team types found in organizations. Teams function 
within processes that transform inputs into outcomes. The dimensions product type and temporal 
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duration warrant different types of teams. When crossed, the two dimensions yield a taxonomy of 
organizational teams, consisting of four team types (see Figure 2.1): 
 
 
Duration  
Short Long 
Project Ad-hoc project teams 
exist for a finite period of time 
to solve problems, make plans 
or decisions or interact with 
clients or customers 
Ongoing project teams 
standing teams with relatively 
stable membership, that solve 
problems, make plans or 
decisions, or interact with 
clients or customers 
 
Product 
type 
Production Ad-hoc production teams 
temporary in nature and formed 
on a case-by-case basis, to 
build and construct, or 
assemble products; perform 
artistically or competitively, or 
provide a public service 
 
Ongoing production teams 
standing teams perform the 
same tasks as ad-hoc 
production teams on a regular 
or recurrent basis. 
 
Figure 2.1 Typology of team types 
 
The teams that took part in this study are of the type "ongoing project teams": membership is stable, 
they last long, and the task is complex and involves interactions with many parties. It should be noted 
however, that although membership is stable, the percentage of their working hours spent on the team 
task, varies widely amongst the members (see Table 4 of Appendix 13). 
 
 
2.7 Modeling the relationships between feedback, trust, conflict and performance 
When we make a distinction between constructive and destructive feedback, it is clear that the latter 
has predominantly a negative effect (Baron (1988)). 
The general idea about feedback is that feedback has a positive influence on the results of individuals, 
groups and organizations. It is however more complicated. Since the beginning of the [19th] century, 
feedback interventions (FI) produced negative - but largely ignored - effects on performance. A meta-
analysis suggests that FIs improved performance on average, but that over one third of the FIs 
decreased performance (Kluger (1996)). According to Kluger's feedback intervention theory, the 
effectiveness of any feedback intervention depends on where the feedback intervention focuses its 
attention. When attention is focused on the task (e.g. tasks on which the person needs to improve), 
individuals focus on shrinking the gap between their actual performance and their performance goals. 
When feedback focuses attention on the self (e.g. how a person views his/her self image or concept), 
feedback interventions often produce strong affective reactions that can interfere with task 
performance. In short, the results of Kluger's study suggest that the effectiveness of feedback 
interventions decreases when attention moves closer to the self and away from the task. 
There is a difference between the effects of positive and negative feedback, but both forms can have a 
positive effect on the results (Ilgen (1987)). Negative feedback is assumed to create awareness and 
motivate individuals to change behaviors: employees are most motivated to modify their job 
performance when unfavorable feedback is from a credible source, is of high quality or is delivered in 
a considerate and constructive manner (Steelman (2004, I)). 
From these and other findings it is clear that not only feedback in itself, but especially aspects of 
feedback (such as the source of the feedback, the way it is delivered, its quality and its credibility), are 
important in the relation of feedback with team performance. It is therefore important in any 
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investigation of feedback mechanisms to take into account the various aspects of feedback. Feedback 
can be delivered by various sources, e.g. by co-workers, team members, supervisors, subordinates, 
auditors, etcetera. In this study we focus on internal feedback as delivered by team members; 
additionally we will look at external feedback as delivered by auditors.  
In this research the feedback environment is defined as a multifaceted construct: the Feedback 
Environment Scale (FES). Seven facets are distinguished. Together, these seven facets reflect the 
contextual aspects surrounding the transmission of job performance feedback on a daily basis. This is 
an adaptation of the original idea of Steelman, Levy and Snell (Steelman (2004, II)) who distinguish 
the following two major factors in the feedback environment: the Co-worker-factor and the Supervisor-
factor. The facets they distinguish are source credibility, quality, delivery, frequency of favorable 
feedback, frequency of unfavorable feedback, source availability, and promotion of feedback seeking. 
The FES provides a measurement of the employee’s perceptions of the overall supportiveness for 
feedback in the workplace. 
 
Trust is formed by generalized expectations about benevolence, honesty and competence. It is 
expected that there is a relation between trust and the perception of feedback: many aspects of 
feedback assume elements of trust: e.g. the facet of source credibility assumes honesty, and the facet 
of quality assumes competence. It is therefore expected that the presence of trust between the 
members of a team explains the positive effects of feedback on performance. 
 
Conflict plays also a role in the process of feedback. As explained above, three aspects of conflict are 
distinguished: task conflict, relationship conflict and process conflict. 
Feedback can give raise to conflicts about tasks, relations and processes, which causes the 
diminishing of the effectiveness of the feedback. Or, when there is a certain level of conflict present 
within a group, feedback can increase the level of conflict.  
A moderate level of task conflict, the awareness of differences in viewpoints and opinions pertaining to 
the team’s task, is often seen as beneficial to team performance: moderate task conflict improves the 
understanding of the issues that are discussed, and hence improves performance. However, this 
positive relation between moderate task conflict and team performance was not confirmed by De Dreu 
(De Dreu 2003)). It is clear that when the level of task conflict is high, team performance can be 
expected to decrease as the team members cannot agree on their output. There is a relation between 
task conflict and feedback, as, in order to know that there are issues with regard to the task, some 
form of feedback is necessary. So, feedback can have a direct effect on team performance, but task 
conflict could explain, at least partially, the relation between feedback and team performance.  
Relationship conflict, the awareness of interpersonal incompatibilities, is always seen as a negative 
factor for team performance. It is expected that also this type of conflict explains part of the 
relationship between feedback and team performance: relationship conflict limits the group's ability to 
process information about performance (feedback) as the group members focus on their relations in 
stead of their task. The same holds true for process conflict (awareness of controversies about task 
delegation): it is reasonable to expect that the fact that team members experience conflicts about 
responsibilities limits their ability to process feedback information. 
 
The conceptual model is visualized in Figure 2.2. 
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FEEDBACK
- source credibility 
- quality 
- delivery 
- frequency of favorable feedback 
- frequency of unfavorable feedback 
- source availability 
- promotion of feedback seeking 
TRUST
CONFLICT
- process conflict 
- relationship conflict 
- task conflict 
TEAM PERFORMANCE
(+) 
(-) 
(+) 
(+) 
 
Figure 2.2 Conceptual model 
 
 
The conceptual model presented in Figure 2.2 describes the research predictions. In this figure a (+) 
stands for a positive relationship, whereas a (-) indicates a negative relationship. The model shows the 
direct positive relationships between feedback and performance, and between trust and performance. 
In addition it shows the negative relationship between conflict and performance, and the positive 
relationship of moderate levels of task conflict with performance. The mediating effects of trust and 
conflict (on the relationship of feedback and team performance) are indicated by the arrows between 
these two constructs and feedback. 
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On the basis of the above mentioned considerations, the following hypotheses will be investigated: 
 
Hypothesis 1.  
Feedback and team performance are positively correlated 
 
Hypothesis 2.  
The relation between feedback and team performance is mediated by conflict 
 
Hypothesis 3.  
The relation between feedback and team performance is mediated by trust 
 
Hypothesis 4.  
Moderate levels of task conflict are positively related to team performance 
 
 
The following statistical model will be used to investigate the hypotheses (see Figure 2.3): 
 
 
Mediator 
 
Figure 2.3 Statistical model: Mediation 
 
 
Figure 2.3 shows a statistical model of mediation. A mediator can be used to explain why an 
antecedent variable affects a consequent variable. Mediation exists when the whole or large part of 
the correlation between the antecedent variable and the consequent variable can be explained by the 
correlations of the mediator with these other variables in the model. The feedback environment scale 
(FES) and its composing variables are the antecedent variables. The consequent variable is 
performance (P). In this study conflict (C) and its composing variables, and trust (T) are investigated 
as moderating variables (for details, see Chapter 4 Statistical analysis). 
 
 
2.8 Comparison of the feedback environment of internal- and external feedback 
Internal feedback is feedback delivered by team members; external feedback is feedback delivered by 
people from outside the team. In addition to the current investigation into internal feedback and team 
performance (and related factors) a particular form of external feedback will be studied.  
Within pharmaceutical companies there are quality assurance departments. Employees of these 
departments (auditors) conduct quality assurance audits. The purpose of these audits is, amongst 
others, to give confidence to the organization that the clinical studies are completed in accordance 
with the requirements and internal procedures. The reports generated by these departments are a 
form of feedback: they give information about the performance. For companies and organizations, 
especially in the pharmaceutical industry, it is important that improvements are implemented quickly, 
efficiently and effectively. Approvals to market the products are directly linked to compliance with the 
requirements. Insight in the mechanisms that play a role in implementing improvements is important.  
 
Feedback 
    
  
Performance 
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As part of the current investigation, some explorative research will be done into the comparison of 
internal feedback with external feedback. As stated above, the Feedback Environment Scale (FES) 
consists of seven facets, and together, these seven facets reflect the contextual aspects surrounding 
the transmission of job performance feedback. The feedback environment that is experienced by the 
team members (with regard to internal feedback), will be compared with the feedback environment 
that is experienced after external feedback, given by auditors. The auditors have experience in the 
field of clinical research and have knowledge of regulations and requirements. Therefore, it is 
expected that the feedback environment is the same or higher for external (auditor) feedback, as 
compared to internal (co-worker) feedback. 
 
Hypothesis 5.  
The feedback environment experienced for external (auditor) feedback is the same or higher 
as the feedback environment experienced for internal (co-worker) feedback 
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3 METHODOLOGICAL FRAMEWORK 
 
In Chapter 1 a literature overview has been presented on the main variables of this research: 
feedback, team performance, trust and conflict and conceptual models have been presented that 
describes the relations between these variables. This chapter will describe the way the data have 
been collected.  
 
 
3.1 Design of the study and measurement of the concepts 
The data have been collected by means of a survey. This survey is completed by members of various 
Clinical Trial Teams (CTT). The letters used to invite the members of the CTTs and the used 
questionnaires can be found in Appendices 3 and 4, respectively. The questionnaires they filled in 
contain a number of questions that can be answered on 5-point Likert scales. The main questionnaires 
are used to measure the four main variables: feedback (internal and external), conflict, trust and team 
performance. In addition some demographic information is collected (e.g. gender, age, and duration of 
work at the company) and some control questions are asked (for people who are not able to complete 
the survey). 
In order to determine whether or not the responder has knowledge of the results of audits, an 
additional questionnaire was completed. 
 
 
3.2 Measurement of feedback 
The feedback environment is defined as a multifaceted construct with two major factors (internal and 
external feedback). As explained in Section 2.7 we focus in this study on internal feedback as 
delivered by team members; additionally we will look at external feedback as delivered by auditors. 
Seven facets are distinguished in the Feedback Environment Scale (FES). Higher levels of all seven 
dimensions contribute to an increasingly supportive feedback environment. Together, these seven 
facets reflect the contextual aspects surrounding the transmission of job performance feedback on a 
daily basis, or, on a more or less irregular recurrent basis, via audit reports. The questionnaires 
developed by Steelman, Levy and Snell (Steelman, (2004, II)) are adapted: we interpret the Co-worker 
Source as intragroup feedback. Therefore, whenever in the original questions the word co-worker is 
used, the word co-worker is replaced by co team member. In Table 1 of Appendix 1 the modified 
questions as well as the original questions are given. The factor Supervisor Source is interpreted as 
external feedback given by auditors. Therefore, whenever in the original questions the wording (my) 
supervisor was used, the word supervisor has been replaced by (the) auditor. As auditing is not 
primarily focused on individual performance, but more focused on overall quality and team 
performance, notions as my performance and my job performance have been replaced by our team 
performance.; the same accounts for I, me and my, which have been replaced by we, us and our, 
respectively. In Table 2 of Appendix 1 the modified questions as well as the original questions are 
given. 
In the original publication by Steelman, Levy and Snell a 7-point Likert-type scale was used ranging 
from 1 = strongly disagree to 7 = strongly agree; in this study we used a 5-point Likert-type scale 
ranging from 1 = strongly disagree to 5 = strongly agree. This was done in order to make the scales 
and possible answers more clear, as the majority of the responders is no native English speaker.  
 
 
3.2.1 Feedback Environment 
The overall parameters are called Feedback Environment Scale or FES for the internal feedback 
(delivered by team members), and Auditor Feedback Environment Scale or AFES for the external 
feedback (delivered by auditors). 
Besides these two overall feedback parameters, the seven composing facets of the feedback 
environment are distinguished (see Table 3.1). They are distinguished for each of the two sources of 
feedback, internal (delivered by team members) and external (delivered by auditors): 
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Table 3.1 Composing facets of the feedback environment 
 
Abbreviations used in this report 
 
Composing feedback 
parameter 
 Internal feedback  
(by team members) 
External feedback  
(by auditors) 
• source credibility FBSC AFBSC 
• feedback quality FBQ AFBQ 
• feedback delivery FBD AFBD 
• favorable feedback FBF AFBF 
• unfavorable feedback FBU AFBU 
• source availability FBSA AFBSA 
• promoting feedback 
seeking 
 
FBPS AFBPS 
 
The overall feedback parameter FES is the mean of the levels for FBSC, FBQ, FBD, FBF, FBU, 
FBSA, and FBPS; the overall feedback parameter AFES is the mean of the levels for AFBSC, AFBQ, 
AFBD, AFBF, AFBU, AFBSA, and AFBPS. 
 
 
3.2.2 Source credibility (FBSC and AFBSC) 
Credibility is expertise and trustworthiness. Source expertise includes knowledge of the feedback 
recipient’s job requirements, knowledge of the recipient’s actual job performance, and the ability to 
accurately judge that job performance. Trustworthiness represents whether an individual trusts the 
feedback source to provide accurate performance information.  
 
Example of a question for FBSC: 
• With respect to job performance feedback, I usually do not trust my co-team members. 
(5-point scale: strongly disagree ↔ strongly agree (inverted scoring)) 
 
 
3.2.3 Feedback quality (FBQ and AFBQ) 
Consistency and usefulness determine the quality of feedback. High-quality feedback is consistent 
across time, specific, and perceived as more useful than low-quality feedback. Low-quality feedback in 
contrast, varies with the feedback source’s mood, his or her liking of the feedback target, or 
observational opportunity. 
 
Example of a question for FBQ: 
• The feedback I receive from my co-team members helps me do my job. 
(5-point scale: strongly disagree ↔ strongly agree) 
 
 
3.2.4 Feedback delivery (FBD and AFBD) 
Delivery looks at the perceptions of the source’s intentions. A feedback recipient’s perceptions of the 
source’s intentions in giving feedback has an effect on the reactions and responses to the feedback. 
 
Example of a question for FBD: 
• In general, my co-team members are tactful when giving me performance feedback. 
(5-point scale: strongly disagree ↔ strongly agree) 
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3.2.5 Favorable feedback (FBF and AFBF) 
Favorable feedback is conceptualized as the perceived frequency of positive feedback such as 
compliments from team members or auditors when from the feedback recipient’s view, his or her 
performance does in fact warrant positive feedback. So, it takes into account the extent to which the 
feedback recipient receives positive feedback that upon reflection is believed to accurately reflect 
performance. 
 
Example of a question for FBF: 
• My co-team members generally let me know when I do a good job at work.  
(5-point scale: strongly disagree ↔ strongly agree) 
 
 
3.2.6 Unfavorable feedback (FBU and AFBU) 
Unfavorable feedback is conceptualized as the perceived frequency of negative feedback such as 
expressions of dissatisfaction and criticism from team members or auditors when from the feedback 
recipient’s view, his or her performance warrants such feedback. So, it takes into account the extent to 
which the feedback recipient receives negative feedback that upon reflection is believed to accurately 
reflect performance. 
 
Example of a question for FBU: 
• On those occasions when my job performance falls below what is expected, my co-team 
members let me know. 
(5-point scale: strongly disagree ↔ strongly agree) 
 
 
3.2.7 Source availability (FBSA and AFBSA) 
Co-worker source availability is operationalized as the perceived amount of contact an employee has 
with the supplier of feedback and the ease with which feedback can be obtained. This includes 
informal day-to-day communications. 
 
Example of a question for FBSA: 
• My co-team members are usually available when I want performance information.  
(5-point scale: strongly disagree ↔ strongly agree) 
 
One of the questions for the facet source availability aims on establishing the level of feedback 
possibilities outside the yearly performance review between supervisor and co-worker ("The only time 
I receive performance feedback from my supervisor is during my performance review."). As the nature 
of the relationship between auditor and team member is different from the relationship between 
supervisor and co-worker, and audits differ in a number of aspects from performance reviews (e.g. in 
frequency and nature), this question is not used in the current research. 
This yearly performance review is of course absent between co-workers. Therefore, this question was 
not used in the original list of questions for the factor Co-worker Source availability, and hence not 
used in the questionnaire for the current research. 
 
 
3.2.8 Promotes feedback seeking (FBPS and AFBPS) 
Feedback-seeking promotion is defined as the extent to which the environment is supportive or 
unsupportive of feedback seeking. It is the extent to which employees are encouraged or rewarded for 
seeking feedback and the degree to which employees feel comfortable asking for performance 
feedback. 
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Example of a question for FBPS: 
• I feel comfortable asking my co-team members for feedback about my work performance.  
(5-point scale: strongly disagree ↔ strongly agree) 
 
 
3.3 Measurement of trust (T) 
Trust (T) entails generalized expectations for the team members, and is associated with benevolence, 
honesty and competence (Simons (2000)). The used questionnaire assesses the group member's 
perception of group-wide trust, their perception of group-wide expectations of truthfulness, integrity, 
and living up to one's word, and their perception of shared respect for group member's competence 
(see Table 3 of Appendix 1). 
Intragroup trust is measured with the five items used by Simons and Peterson, using a five-item 
summative Likert-type scale. With this scale, responders rated the questions from 1 = strongly 
disagree to 5 = strongly agree and the item responses were summed. (For their publication Simons 
and Peterson used a scale ranging from 1 = never to 5 = always). The questions are phrased as 
extremes (e.g. "We are all certain that we can fully trust each other"), in order to make the 
questionnaire more clear for responders who are no native English speaker and to attenuate ceiling 
effects that could emerge from social desirability. Ceiling effects present the problem that the 
measurement is compromised by a lack of variability: the majority of scores are at or near the 
maximum possible for the test, and the test therefore fails to distinguish between responders' scoring 
at the top of the test. 
 
Example of a question for T: 
• We expect the complete truth from each other  
(5-point scale: strongly disagree ↔ strongly agree) 
 
 
3.4 Measurement of conflict (C) 
 
3.4.1 Conflict in general 
Intra group conflict is often categorized into three types, as proposed by Jehn (2001): task conflict, 
relationship conflict, and process conflict, measured as TC, RC and PC, respectively. The overall 
conflict parameter, C, is the mean of the levels of TC, RC and PC. The level of conflict is measured on 
a 5-point Likert scale (1 = none, 5 = a lot). The questions are tailored to reflect the context of the 
clinical development team by replacing the words "group" and "work group" by team in the current 
study (see Table 4 of Appendix 1). 
 
 
3.4.2 Task conflict (TC) 
Task conflict is an awareness of differences in viewpoints and opinions pertaining to the team’s task. 
 
Example of a question for TC: 
• How frequently do you have disagreements within your team about the task of the project you 
are working on?  
(5-point scale: never ↔ very often) 
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3.4.3 Relationship conflict (RC) 
Relationship conflict is defined in this research as an awareness of interpersonal incompatibilities, 
including affective components such as feeling tension and friction between team members.  
 
Example of a question for RC: 
• How often do people get angry while working in your team?  
(5-point scale: never ↔ very often) 
 
 
3.4.4 Process conflict (PC) 
Process conflict is defined as an awareness of controversies about aspects of how to delegate work 
assignments, how task accomplishment should proceed, and who has responsibility for different team 
tasks. 
 
Example of a question for PC: 
• How often do you disagree about resource allocation in your team?  
(5-point scale: never ↔ very often) 
 
 
3.5 Measurement of performance (P) 
For team performance sets of questions are used as proposed by Edmondson (Edmondson (1999)). 
In this publication Edmondson addresses the problem of the mechanisms through which shared 
perceptions of efficacy lead to good performance. She supposes that efficacy fosters team members' 
confidence, which promotes learning behavior and helps to accomplish desired team goals. In her 
study she found indeed confirmation for the hypothesis that team efficacy is positively associated with 
team learning behavior. Therefore, the teams are questioned about their own perceived performance 
on the factors Team efficacy (TE) and Team performance (TP). Team efficacy and team performance 
are seen as similar constructs, pointing both to the performance of a group of people (SHRM (2004)). 
Overall performance (P) is calculated as the mean of the levels of TE and TP. In the original 
publication by Edmondson a 7-point Likert-type scale was used ranging from 1 = strongly disagree to 
7 = strongly agree; in this study we used a 5-point Likert-type scale ranging from 1 = strongly disagree 
to 5 = strongly agree (see Table 5 of Appendix 1) to make the questionnaires more clear for the 
responders who are no native English speakers. 
 
Example of a question for TE: 
• With focus and effort, this team can do anything we set out to accomplish  
(5-point scale: strongly disagree ↔ strongly agree) 
 
Example of a question for TP: 
• Critical quality errors occur frequently in this team  
(5-point scale: strongly disagree ↔ strongly agree (inverted scoring)) 
 
 
3.6 General questions and demographics 
In order to obtain some information when employees can not fill in the complete survey with all 
questionnaires, some general questions are asked with regard to the perceived frequency of 
feedback, the perceived quality of feedback and the perceived team performance: 
• My co-team members frequently give feedback to me. 
• The performance feedback I receive from my co-team members is helpful. 
• The team performs all tasks in an excellent way. 
In addition the responders are asked, when applicable, the main reason why they do not want to fill in 
the survey. 
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3.7 Measures for knowledge of audits 
During the preparation for this study a few unstructured, informal interviews were held with employees 
from Organon worldwide (especially Clinical Research Associates (CRAs)). From these interviews it 
became clear that the results of audits (observations, recommended actions and conclusions) are not 
well known within the organization. Most responders knew about audits performed of their own trial, 
but it appeared that only very few people were aware of the results of other audits that were performed 
in relation to their trial, let alone the results of audits of other trials and projects. For some reason the 
results of audits are not broadly communicated within the organization, at least not on the level of the 
CRAs, and the possibility to learn from audits, and to improve the clinical research process seems 
therefore to be limited. 
This has also an effect on the set-up of this research. If audit results are not communicated to an 
employee, it is not very useful to ask questions about audits as a way of giving feedback. Therefore an 
additional questionnaire is added to investigate whether or not the team member received external 
feedback, i.e. feedback in the form of communication about audit results. 
 
This audit questionnaire was set-up with the following questions (see also Figure 3.1): 
• Have you been an auditee recently (i.e. have you and your work been audited since Sep 2002? 
o If yes, have you been an auditee in this trial, or in other trials? 
• Do you know if audits of your trial or trials related to your compound have been taken place? 
• Were the results of these audits communicated to you, and in what form? 
 
The participants who fill in the audit questionnaire are to be divided in two categories, A and B, based 
upon their answers. Responders who finish this audit questionnaire, and end up in category A, do not 
have knowledge of audits and / or of results from these audits. They do not know if audits have been 
performed by CQA for their trial, and, if they know about the audits, they do not have knowledge of the 
results of these audits. Therefore, responders in category A do not fill in the external feedback 
questionnaire (which focuses on feedback by the auditor), but complete the internal feedback 
questionnaire only.  
Responders who finish this audit questionnaire, and end up in category B, have knowledge of the 
results of audits that have been performed by CQA. In a number of cases the responder has been an 
auditee for this particular trial. Therefore, these responders in category B fill in the external feedback 
questionnaire: the adapted Supervisor Source Feedback questionnaire (developed by Steelman, Levy 
and Snell (Steelman (2004, II)) see Appendices 1 and 4).  
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Auditee in audits 
since Sep 2002? 
Knowledge of audits of this trial 
or other trials with this 
compound? 
Knowledge of the results of 
audits of this trial or other trials 
with this compound? 
Auditee in audit of 
this trial or in audit 
of other trial? 
Knowledge of audits of this trial 
or other trials with this 
compound? 
Knowledge of the results of 
audits of this trial or other trials 
with this compound? 
Fill in internal 
feedback 
questionnaire only 
How were these results 
communicated? 
Fill in both the 
external feedback 
questionnaire as 
well as the  
internal feedback 
questionnaires 
How were these results 
communicated? 
How were these results 
communicated? 
No No
No
No 
No
Yes
Yes
Yes
Yes
Yes 
This 
trial 
Other  
trials 
 
Figure 3.1 Structure of the audit questionnaire 
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4  STATISTICAL ANALYSIS 
 
4.1 Statistical software 
All statistical calculations (including descriptive statistics, reliability analysis, correlations, partial 
correlations and regression analyses) have been done with the statistical software package SPSS 
(SPSS 14.0 for Windows Student Version (Release 14.0.1.366 (05 Jan 2006)) and SPSS 14.0 Full 
Version (SPSS 14.0 for Windows (Release 14.0.0 (05 Sep 2005))). In addition, the charts have been 
made with MS Excel (Microsoft ® Office Excel 2003 (11.6560.6568) SP2).  
 
 
4.2 Correlations 
Correlations measure how variables orders are related. The Pearson correlation coefficient is a 
measure of linear association. Partial correlation coefficients describe the relationship between two 
variables while adjusting for the effects of one or more additional variables. These correlations have 
been calculated with the statistical software package SPSS. The SPSS bivariate correlations 
procedure computes the Pearson correlation coefficient with its significance levels.  
 
 
4.3 Mediation 
In this study it is investigated whether or not conflict and trust are mediating factors that can explain 
the relation between feedback and performance. Many studies in the field of management science 
demonstrate that certain independent variables explain the variability in dependent variables. 
Establishing the quantitative relationships between variables is important, for statistically significant 
correlations are necessary (but not sufficient) conditions for claiming that variables are causally 
related. Sometimes a more complex process than statistically significant correlation between two 
variables is assumed in order to explain how or by what means the causal effect occurs. Mediation is 
such a process by which some variables exert influences on others through intervening or mediator 
variables. In other words, how an independent variable (X) affects a dependent variable (Y) through 
one or more potential intervening variables, or mediators (M) (Preacher (2008)). 
 
A diagram of a mediated effect is shown in Figure 4.1: 
 
 
 
M  
(Mediator) 
 
 
Figure 4.1 Model with mediation 
a b  b' 
c  c' 
X  
(FES) 
Y  
(Team performance) 
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In Figure 4.1 is "X (FES)" the independent variable, and "Y (Team performance)" is the dependent 
variable (i.e. P). "M (Mediator)" is any of the conflict or trust parameters, and mediates the effect of X 
on Y: 
 
• c is the total effect of X on Y;  
• c′ is the direct effect of X on Y;  
• ab is the specific indirect effect of X on Y through M; 
 • a is the direct effect of X on M; 
 • b is the direct effect of M on Y; 
• b' is the specific direct effect of M on Y, controlled for X. 
 
 
One method for detecting mediation is the "causal steps strategy" as proposed by Baron and Kenny 
(Baron (1986)). The following four steps are necessary to test for mediation (see also figure 5.2): 
 
1. Calculation of the correlation between the initial variable X and the outcome Y. This step 
establishes a possibly mediated effect (path c); 
 
2. Calculation of the correlation between the initial variable X and the mediator M (path a); 
 
3. Calculation of the correlation between the mediator M and the outcome Y; It is not 
sufficient to calculate the correlation between M and Y, as M and Y can be correlated 
because they are both caused by the initial variable X. The calculation of this correlation 
should be repeated, controlled for the initial variable X, in order to establish the direct 
effect of M on Y (path b); 
 
4. The effect of X on Y decreases substantially when M is entered simultaneously with X as 
a predictor of Y (path c'). 
 
 
These criteria essentially require paths a, b, and c to be significant and c' to be smaller than c by a 
nontrivial amount. When path c' is zero, there is complete mediation; c' should be at least statistically 
insignificant, in order to call the relation between X and Y mediated by M. 
 
Kenny (Kenny 2008) discusses also the use of partial correlation models to determine mediation. 
Therefore he looked, together with F. Krings at the comparison of raw and partial correlations as a test 
of mediation. They discuss the model with variables X, Z, and Y where Z is presumed to mediate the X 
to Y relationship (Z is the presumed mediator). They found that if the coefficient of the presumed 
mediator b equals zero, that is the mediator has no effect on the outcome, the partial correlation will 
decline even though there is no mediation at all. They conclude that using the partial correlation is not 
a good idea if one believes there is mediation. 
 
Preacher advocates "bootstrapping" over the causal steps strategy (Preacher (2008)). The primary 
advantage of bootstrapping is that no assumptions about the shape of the sampling distribution of the 
indirect effect or its constituent paths are made because the sampling distribution of the indirect effect 
is estimated empirically. It can be effectively utilized with smaller sample sizes (n < 20). All 
bootstrapping requires is a justifiable belief that the distributions of the measured variables in the 
sample closely approximate the population distributions. Interestingly, this interpretation of the 
mediation analysis does not focus at all on the statistical significance of the a and b paths, as is 
required using the causal steps method. Instead, emphasis is placed almost entirely on the direction 
and size of the indirect effects. Potential mediators should be selected on the basis of theory.  
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Appendix 9 contains the SPSS syntax file (indirect.sps), used to perform the calculations; output from 
the SPSS macro can be found in Appendix 10. The bootstrap estimates presented here are based on 
5,000 bootstrap samples.  
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5 SELECTION OF TEAMS 
 
5.1 Pilot survey 
In order to test the questionnaires, the survey has been given to the members of one of the Clinical 
Trial Teams, i.e. CTT 32974 "LIBERATE" (see Appendix 2 the letters that were used in the pilot 
survey). This international multi center trial was still ongoing during the testing of the questionnaires. 
Twenty-four trial site audits had been performed and reported for this trial. 
 
From the answers and the use of the survey it was clear that there were some misunderstandings 
because of the wording of some of the questions. For example one responder thought that audits were 
aiming on the performance of audit sites in stead of the general conduct (by investigator and sponsor) 
of the trial. The same responder also thought that "team performance"; had something to do with 
"performing as a team" instead of the general quality of the work. From this feedback on the pilot it 
became also clear that some members of the CTTs had little contact with other CTT members: "I have 
little contact with my co-team members", or that there was a difference in intensity of the contact 
between the various members of the same team: "much contact with some, and no contact with other 
team members". 
 
Based upon this feedback some adaptations were made, from which the most important were: 
• a more clear introduction letter, explaining the purpose of this survey (see Appendix 3); 
• adding the general questions with regard to demographics and some general questions with 
regard to the perceived frequency of feedback, the perceived quality of feedback and the 
perceived team performance (see Appendix 4). 
 
 
5.2 Selection of teams for this investigation 
The Clinical Trial Teams (CTTs) for this survey have been selected as follows. The status of all CTTs 
within Organon was checked in the Organon ClinWeb database. On 16 Feb 2007 eighty-six CTTs 
were active, responsible for one or more clinical trials in various stages, such as preparation, clinical 
conduct and reporting. Although clinical research is a worldwide activity within Organon, three centers 
can be distinguished from which the trials are coordinated: trials in the Americas are coordinated from 
Roseland, NJ in the US, Japanese trials are coordinated from Osaka in Japan and trials in the "rest of 
the world" (ROW) are coordinated from Oss in The Netherlands.  
Out of the 86 CTTs a selection was made: studies running entirely in the US and studies running 
entirely in Japan were not taken into account. Also trials that did not have a complete team, that were 
not yet in a clinical phase, or were finished more than 6 months ago, were not taken into account. For 
the remaining trials it was investigated whether or not trial site audits were performed by the Organon 
Clinical Quality Assurance Department (CQA). For this purpose CQA's Quality Assurance Audit 
Database (QAAD, version 5.0.17, AMG-IT systems) was checked on the presence of audits for the 
various protocols. This database contains audit reports from 09 Sep 2002, so for the selection of 
audits the period from 09 Sep 2002 through 21 Feb 2007 was checked. Clinical studies (and their 
CTTs) that had trial sites solely audited by the CQA groups in Roseland, NJ, USA (Clinical Quality 
Assurance department (CQA) Roseland) and Osaka, Japan (Quality Assurance Group (QAG) Osaka) 
were not taken into account. 
 
A preliminary selection of 15 CTTs was made. This selection was further condensed, based on the 
following criteria: 
• not enough audits for a particular trial (≤ 2 audits); 
• too much involvement by the author of this study (≥ 50% of the audits on a particular trial were 
performed by H.W. Visscher as lead-auditor); 
• the CTT participated already in the pilot survey, preceding this survey (CTT 32974 (LIBERATE)); 
• the CTT was relatively small (≤ 7 employees). 
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The CTT of the ACTAMESA trial (25517 and 25520) consisted in majority of the same Organon 
employees as the CTT of the APHRODITE trial (25543): six out of thirteen CTT members of the 
ACTAMESA are also member of the CTT of the APHRODITE trial. Although both CTTs are suitable 
for this survey, it is decided to skip the CTT for the ACTAMESA (25517 and 25520) from the survey: 
the CTT of the APHRODITE trial has the largest CTT, and is also still ongoing at the moment of team 
selection (Database lock planned for 20 Jul 2007). 
 
 
5.2.1 Selected Clinical Trial Teams 
The selected Clinical Trial Teams (CTTs) can be found in Table 5.1 
 
 
Table 5.1 Selected CTTs 
 
Code Protocol 
 
Acronym Org code Kick-off Meeting  Database lock 
(Planned)  
C 
 
194309 - Org 25969 24 Jan 2005 17 Oct 2006 
D 
 
28130 
 
HERMES 
 
Org 34517 03 Nov 2003 01 Sep 2006 
E 
 
292001 
 
SAMBA NOMAC / E2 16 Sep 2005 02 May 2008 
F 
 
32962 
 
LIFT Org OD 14 10 Jan 2000 12 Sep 2006 
G 
 
34528 - Org 32222 12 May 2004 10 Mar 2009 
H 
 
46101 and 177001 
 
MOONSTONE 
 
Org 50081 18 Aug 2003 13 Oct 2006 
L 
 
25543 
 
APHRODITE 
 
Org 5222 02 Jun 2004 30 Jul 2007 
 
 
In total seven CTTs are selected. These seven CTTs coordinate eight clinical trials. One of the 
selected CTTs coordinates in the same composition two trials: trial 46101 and trial 177001. These two 
trials have exactly the same protocols, although they are carried out in different parts of the world. 
Formally these are two teams, but the members of these CTTs were provided with only one set of 
questionnaires. 
In total 109 employees are involved in these seven teams (average team size is 15.6 team member).  
An employees can be a member of one or more CTTs: thirteen employees are member of two of the 
selected CTTs; one employee is member of three of the selected CTTs. These employees were 
requested to fill in two, respectively three, sets of questionnaires. 
 
 
5.2.2 Performed Audits 
Audits are communicated to the auditees by means of audit reports (AR). Auditees are invited to give 
their responses to the observations and recommended actions formulated in the AR, when this 
document is issued (stage ARI). When the responses are received by the CQA department, the audit 
is in stage RR (Responses Received). The final audit report (FAR) contains observations, 
recommended actions and responses, and is also sent to the auditees. 
 
On the trials coordinated by these seven CTTs in total 54 audits have been performed, six audits are 
still in preparation (status 21 Feb 2007). The results of the other 48 audits have been communicated 
to the auditees in the form of an audit report (stages ARI and RR or a final audit report (stage FAR). 
Five of the in total 54 audits were performed under the responsibility of the Clinical Quality Assurance 
department in the US (Roseland, NJ: US audits). The audits for the two teams that have exactly the 
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same composition, and are working with the same compound and protocol (trial 46101 and trial 
177001) have been combined in the calculations for this investigation (see Table 5.2). 
QAG Osaka did not perform audits on these seven clinical trials. CQA Roseland performed audits on 
these studies, but for none of the individual clinical trials the fraction of audits performed under the 
responsibility of CQA Roseland was more than 25%. 
 
 
Table 5.2 Performed Audits 
 
Stage Region Status 
21 Feb 2007 
 
Total # of 
audits FAR RR ARI WDAR AA EU US 
194309 
 
3 3 0 0 0 0 3 0 
28130 (HERMES) 
 
5 5 0 0 0 0 5 0 
292001 (SAMBA) 
 
8 3 2 0 1 2 8 0 
32962 (LIFT) 
 
12 12 0 0 0 0 11 1 
34528 
 
3 3 0 0 0 0 3 0 
46101 (MOONSTONE) 
 
7 7 0 0 0 0 6 1 
177001 (MOONSTONE) 
 
10 10 0 0 0 0 8 2 
25543 (APHRODITE) 
 
6 3 0 0 2 1 5 1 
Total 54 46 2 0 3 3 49 5 
 
FAR = Final Audit Report 
RR = Responses Received 
ARI = Audit Report Issued 
WDAR = Write Draft Audit Report 
AA = Auditors Assigned = audit planned 
US = Audits performed under the responsibility of the CQA department in Roseland, NJ, US 
EU = Audits performed under the responsibility of the CQA department in Oss, The Netherlands 
 
 
For trial 194309 only three audits have been reported at the moment of the selection; the reason that 
this trial still has been chosen as part of this investigation is that it concerns a different type of trial. In 
this trial the study medication is administered to a few hundreds of patients. In addition the medication 
is administered only once, during anesthesia, so the treatment period is very short (hours). This is in 
contrast to some of the other trials (e.g. the hormone replacement trials like 32962, 32972 and 32974, 
where the medication is administered daily for a period up to five years. As a consequence the period 
that the CTT for an anesthesia trial like 194309 is operational is months, rather than years. 
Even though the number of audits for this trial is rather low, as many CTT members participate in 
other anesthesia CTTs (for which the trial sites are audited as well) being audited is not an unknown 
phenomenon for these employees. 
 
The functions the CTT members fulfill in the teams in the selection for this survey, respectively the 
departments the CTT members are based, are presented in Table 5.3, together with the number of 
employees that fulfill the particular team role in the CTTs and who received the request to complete 
the survey. 
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Table 5.3 Number of CTT Members per function 
 
CTT Member Function / Department # of CTT 
members 
CTT Leader  7
CTT Biometrics  8
CTT Clinical Documentation  7
CTT Coding  6
CTT Data Capture Systems  11
CTT Data Management  7
CTT Drug Metabolism and Kinetics  4
CTT Drug Safety Surveillance  7
CTT Global Clinical Development  6
CTT Health Economics  4
CTT Investigational Product Supply  11
CTT Monitoring  15
CTT Regulatory Affairs  9
CTT Member  7
 
 
Some functions in the larger teams are performed by more than one employee; in these cases all 
concerned employees were requested to fill in the questionnaire. 
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6 DATA MANAGEMENT AND DATA ANALYSIS 
 
 
6.1 Data collection 
The surveys that were sent to employees contained specific instructions for completing the 
questionnaires. The data of all surveys that were returned, were entered in an Excel spreadsheet 
(Microsoft ® Office Excel 2003, SP2), including all remarks and comments given by the responders. 
The answers to the questions were given on a 5-point Likert-type scale (see chapter 4). After receipt 
of the completed surveys, the answers were coded. The 5-point scales were coded with 1 to 5 (for 
example with 1 for strongly disagree to 5 for strongly agree). 
The answers to questions 0.1 - 0.5 and 0.9 of Questionnaire 1a (Demographics), and all questions of 
Questionnaire 1b (Audit related questions) were captured on different, specific scales, e.g. 2-point 
scales for male or female.  
Answers given to open questions and various remarks were entered completely (verbatim text). 
 
Some questions were skipped by the responders and these were treated as missing values: in the 
Excel worksheet they were entered as 9. Questions that were intended to be left open by certain 
responders (like responders who did not have knowledge of the results of audits) were treated as "not 
applicable": in the Excel worksheet they were entered as 8.  
 
 
6.2 Inverted scores 
Some questions in the various questionnaires are formulated in a negative way. In Appendix 6 these 
questions are presented. In order to be able to calculate the overall parameters, the scores have been 
inverted with the following formula:  
 
 recalculated score = ((original score) minus 6) times -1 
 
A typical example is the following question: 
 3.25 My co-team members are too busy to give me feedback. 
(5-point scale: strongly disagree ↔ strongly agree) 
 
 
6.3 Calculated parameters 
In order to determine the individual responder scores for each of the facets of the feedback 
environment, trust, facets of conflict and performance, the scores for the applicable questions were 
grouped together and mean parameters were calculated. In Appendix 7 the composition and 
calculation of the various parameters is explained (See also Section 6.7 for the recalculation of 
parameters after the reliability analysis). 
 
 
6.4  Validation 
In order to validate the calculations in the spreadsheet, for two complete returned surveys (responders 
D01 and G03, with all questionnaires completed) all calculations were repeated by hand. No mistakes 
in the calculation were noted. 
 
 
6.5 Statistical software 
The raw data are given in Appendix 5. The data were read from the Excel spreadsheet and imported 
into the statistical software SPSS (see Section 4.1). 
Means and standard deviations have been calculated for all main and composing variables. Pearson 
correlations has been calculated to examine the associations among the study variables. The level of 
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significance for all statistical analyses was set at p < 0.05. Where appropriate, other levels of 
significance are reported. 
 
 
6.6 Handling of missing values 
Not all returned surveys were completely filled in. In Table 1 of Appendix 11 the number of missing 
values are given for the applicable responders, and the way their data was handled in the analysis of 
this survey. The response to a questionnaire is excluded from the analysis when the responder 
missed more than 15% of the questions this particular questionnaire. 
 
 
6.7 Reliability analysis 
The reliability of the questionnaires was analyzed with the Cronbach's alpha model. In Table 1 of 
Appendix 12 the results are given for the various variables and their alphas. 
The closer Cronbach’s alpha coefficient is to 1.0 the greater the internal consistency of the items in the 
scale. Terwee et al. state that Cronbach’s alpha should be between 0.70 and 0.95 (Terwee (2007)). 
Therefore, an alpha below 0.70 is seen as questionable in this study. 
Based upon the reliability analysis, question 3.20 has been excluded from the main analysis. Also, a 
new variable P (team performance) has been created, based upon the results of the reliability analysis 
of questionnaire 6 (P is calculated based upon the results for questions 6.1, 6.3, 6.5, and 6.7; see for 
details Appendix 12). As a result all Cronbach's alphas for the various parameters are above 0.71. 
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7 RESULTS 
 
7.1 Total response and analysis of non-response 
On 02 Mar 2007 a total number of 109 surveys was sent to in total 95 different members of in total 7 
different clinical trial teams (13 team members received two sets of questionnaires (as they 
participated in two CTTs) and one team member received three sets of questionnaires (as he 
participated in three CTTs)). The sets of questionnaires were sent by internal company mail as hard 
copies, along with a cover letter and a pre-labeled return envelope. 
 
On 19 Mar 2007 a reminder was sent to the 48 team members who had not given a reaction by that 
date; as a result of this reminder 19 additional reactions were received.  
 
By 29 March 2007 the response was 76 reactions. A total number of 66 surveys were returned to the 
author. One additional filled in survey was received on 08 May 2007, which could be included in the 
analysis, making the total number of received surveys that are analyzed in this study 67 (survey 
response rate = 61%). Ten reactions were received with an explanation why the responders did not 
return the questionnaires. In Table 1 of Appendix 13 the reasons are given why the responders did not 
return the survey.  
 
Not all responders filled in and returned the complete questionnaire: 18 responders (18/109 = 17%) 
filled in only the front page of the survey; in Table 2 of Appendix 13 the numbers are given, together 
with a breakdown of the reasons for not completing the survey.  
 
For all seven teams the response is 60% or higher, except for team E, that shows a response of 50%. 
There is no particular reason that can explain this relatively low response of this team, except for the 
fact that the number of team members is also relatively low: one additional returned survey would 
increase the response with more than 7%. See Table 3 of Appendix 13 for the division of the returned 
surveys over the Clinical Trial Teams (CTTs).  
 
The internal feedback questions have been completed by 47 participants (43%). The trust related 
questions, intragroup conflict related questions and the team performance related questions have 
been answered by 49 responders (45%). The external feedback related questions have been filled in 
by 24 participants (24/109 = 22%). 
 
By nature of the teams, not all team members perform the same task. In the seven selected CTTs 
there are 14 different tasks indicated (see for details Table 4 of Appendix 13).  
 
The percentage of responders varies for the different tasks: the response from employees from Data 
Management is 29%, whereas team members working in the department of Data Capture Systems 
show a response of as high as 91%. However, it should be taken into account that the ten responders 
of this department are actually five individuals (as they are members of two or more teams): three 
filled in two surveys and one of them filled in three surveys. In contrast, the second highest response 
is from the CTT CRAs who monitor the clinical trials: the 13 responders are all different individuals. 
 
The non-response analysis is hampered by the fact that the numbers are relatively low. One could 
suspect that the feeling of being only slightly connected to the team would have an effect on the 
willingness to complete the survey. The most important reason for not completing the survey is "Not a 
member of the CTT (anymore), or not enough interaction with CTT" (6 out of the 19 reasons given). 
This reason is specifically related to the work in the clinical trial team (in contrast to e.g. "maternity 
leave" (second most important reason (n=4))). 
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Figure 7.1 % Response vs Average CTT time 
 
 
Figure 7.1 is a plot of the percentage responders per CTT function versus the percentage of time that 
is dedicated to the CTT. The latter percentage is derived from the answers given to question 0.5 
("How much of your working hours is dedicated to this Clinical Trial Team?"). For the calculations a 
conversion has been applied (see Table 7.1): the mean of the upper and lower value of the applicable 
interval is used in the calculations. 
 
 
Table 7.1 Conversion of answers to question 5 
 
Answer to question 5 
(%) 
Percentage used in 
calculations (%) 
≤10% 
>10% - ≤25% 
>25% - ≤50% 
>50% 
 
5 
17.5 
37.5 
75 
 
 
From Figure 7.1 it is clear that there is no apparent relation between the percentage of working hours 
dedicated to the CTT and the response to the survey.  
 
As said, 67 surveys were returned. Out of this group of 67 responders, 18 responders did not fill in any 
of the questionnaires. Of these 18 responders, 14 responders answered to questions 0.6, 0.7 and 0.8 
(see Figure 7.2): 
27 Aug 2008 40/(61) Internal Feedback and 
 Team Performance 
 
 
 
   
0.6 My co-team members frequently give 
feedback to me. 
 
 
F F F F F 
strongly strongly 
disagree ↔ agree 
0.7 The performance feedback I receive from 
my co-team members is helpful. 
 
 
F F F F F 
strongly strongly 
disagree ↔ agree 
0.8 The team performs all tasks in an 
excellent way. 
 
 
F F F F F 
strongly strongly 
disagree ↔ agree 
 
Figure 7.2 Questions 0.6, 0.7 and 0.8 
 
The answers to these questions given by these 14 responders have been compared with the answers 
given by the 49 who filled in (part of) questionnaires 1-6. The means were compared with the t-test 
and with the non-parametric Mann-Whitney test (see Tables 5, 6 and 7 of Appendix 13).  
In addition the correlations of the answers to question 0.6 and 0.8, and 0.7 and 0.8 were determined 
for the group of 49 responders and the group of 14 responders (see Tables 8 and 9 of Appendix 13).  
 
From the results of the t-tests and the Mann-Whitney tests it is clear that the means of the answers to 
questions 0.6, 0.7 and 0.8 are different for the group of 14 responders as compared to the group of 49 
responders: all differences between the groups are significant at the 0.01 level, with the exception of 
the differences between the groups for question 0.8 (as determined in the Mann-Whitney test), which 
is significant at the 0.05 level. Apparently the group of 14 responders has a different experience with 
regard to internal feedback and the performance of the team. This is illustrated by the answers given 
to question 0.9 ("In case you do not fill in the rest of the questionnaires, please give the most 
important reason for not participating in this survey."): as can be seen in Table 2 of Appendix 13 nine 
out of nineteen answers are related to the apparent lack of connection with the team ("Just started in 
CTT", "Not long enough with CTT", "Not a member of the CTT (anymore)", and "Not enough 
interaction with CTT") 
Although the number of cases (14 responders) is rather low, it is clear that these 14 responders see 
little connection between internal feedback and team performance, as a significant correlation 
between internal feedback and team performance is absent for this group. In contrast, the results for 
the group of 49 responders indicate significant correlations between feedback they receive from their 
co-workers and the performance of the team (see Tables 8 and 9 of Appendix 13). 
 
In summary, the analysis of the total response shows that the response is as could be expected: a 
little less than two-third of the CTT members completed and returned the survey. The analysis of the 
non-response shows that the reasons for not returning and not completing the survey are 
understandable and explainable by the involvement with the CTT and the characteristics of the task 
within the CTT. Therefore the obtained sample taken out of the total population of CTTs and CTT 
members within Organon, is reliable. 
 
 
7.2 Demographics 
The gender distribution of the 49 responders (who filled in the questionnaires on trust, conflict, and 
team performance) is 24 male (49%) and 25 female (51%) employees. The mean age of these 
responders is 40.6 ± 7.4 years (mean ± SD), range 28 - 61 years (n = 49). The mean working career 
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at Organon was 10.5 ± 7.8 years (mean ± SD), range 2.0 - 37.8 years (n = 49). The mean length of 
working in the applicable CTT was 2.2 ± 1.2 years (mean ± SD), range 0.4 - 6.5 years (n = 48). 
 
Of the 49 responders, 15 employees (30.6%) dedicated 10% or less of their working hours to the CTT; 
11 employees (22.4%) dedicated more than 10%, but less than 25% of their working hours to the CTT; 
9 employees (18.4%) dedicated more than 25%, but less than 50% of their working hours to the CTT; 
and 14 employees (28.6%) dedicated more than 50% of their working hours to the CTT. 
 
 
7.3 Descriptive statistics 
Descriptive statistics (mean, standard deviation and range) for the various variables are displayed in 
Table 7.2.  
 
 
Table 7.2 Descriptive statistics FES, C, T and P 
 
Parameter 
 
 N Min Max Mean SD 
Feedback Environment Scale FES 47 3.00 4.96 3.81 0.459
• feedback source credibility FBSC 47 3.00 5.00 4.06 0.479
• feedback quality FBQ 47 2.20 5.00 3.92 0.542
• feedback delivery FBD 47 2.80 5.00 3.90 0.540
• frequency of favorable feedback FBF 47 2.00 5.00 3.73 0.633
• frequency of unfavorable feedback FBU 47 2.67 5.00 3.80 0.563
• feedback source availability FBSA 47 2.00 5.00 3.66 0.846
• promotes feedback seeking FBPS 47 2.50 5.00 3.58 0.651
   
Conflict C 49 1.00 3.56 2.16 0.710
• task conflict TC 49 1.00 4.00 2.40 0.761
• relationship conflict RC 49 1.00 4.00 1.95 0.800
• process conflict PC 49 1.00 5.00 2.13 0.838
   
Trust T 49 2.60 5.00 4.05 0.607
   
Performance 
 
P 49 2.75 5.00 4.10 0.577
 
 
7.4 Pearson correlations 
In order to determine whether or not there is a positive correlation between internal feedback and 
team performance (hypothesis 1, see Section 2.7) Pearson correlations have been calculated. In 
addition the relations between conflict and trust and team performance have been analyzed, using the 
same technique. 
In Table 7.3 the Pearson correlations for the main parameters are given: internal feedback, conflict, 
trust and performance (respectively FES, C, T, and P). 
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Table 7.3 Pearson correlations for the main parameters 
 
  FES C T P 
FES Pearson Correlation 1  
 Sig. (2-tailed)  
 N 
 
47  
C Pearson Correlation -0.450(**) 1  
 Sig. (2-tailed) 0.002  
 N 
 
47 49  
T Pearson Correlation 0.490(**) -0.632(**) 1 
 Sig. (2-tailed) 0.000 0.000  
 N 
 
47 49 49 
P Pearson Correlation 0.502(**) -0.505(**) 0.377(**) 1
 Sig. (2-tailed) 0.000 0.000 0.008 
 N 
 
47 49 49 49
**  Correlation is significant at the 0.01 level (2-tailed). 
*  Correlation is significant at the 0.05 level (2-tailed). 
 
 
From the results presented in Table 7.3 it is clear that there is a positive correlation between internal 
feedback and team performance (0.502), which is statistically significant at the 0.01 level. Conflict is 
statistically significant correlated with team performance at the 0.01 level (-0.505), however the 
correlation is a negative one. The results show a positive correlation between trust and team 
performance (0.377), which is also statistically significant at the 0.01 level. 
 
In Appendix 14, in Tables 1a and 1b Pearson correlations for the various internal feedback parameters 
and the conflict, trust and performance parameters, and their composing variables (FES, FBSC, FBQ, 
FBD, FBF, FBU, FBSA, FBPS, C, TC, RC, PC, T, and P) are presented. 
 
From the data in Appendix 14, in Tables 1a and 1b, it is clear that the composing variables show in 
general the same picture as the main parameters. All feedback parameters, except for FBSA (source 
availability), are statistically significant and positively correlated with performance at at least the 0.05 
level.  
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7.5 Mediating effects 
The statistical model that is investigated in this study is presented in Sections 2.7 and 4.3. The 
calculations for this model have been done in two ways, by using the "causal steps strategy" (Baron 
(1986), see §§ 4.3 and 7.5.1), and by using "bootstrapping" (Preacher (2008)), see §§ 4.3 and 7.5.2). 
 
 
7.5.1 Causal steps strategy (Pearson correlations and partial correlations) 
Table 7.4 shows the Pearson correlations for the effect of the overall feedback parameter (FES) on 
team performance (P): path c. 
 
 
Table 7.4 Pearson correlations for the effect of feedback on performance (path c) 
 
Variable 
 
P 
FES 0.502(**) 
  
** Correlation is significant at the 0.01 level (2-tailed) 
 
 
The overall parameter FES shows a positive correlation with performance (0.502 and statistically 
significant at the 0.01 level). This means that teams that show a strong feedback environment, are 
very likely to have a high perceived performance. 
 
In Table 7.5 the Pearson correlations for the effect of feedback on the overall conflict parameter (C) 
and the trust parameter (T) are given: path a. 
 
 
Table 7.5 Pearson correlations for the effect of feedback on conflict and trust (path a) 
 
Variable 
 
C T 
FES -0.450(**) 0.490(**)
   
* Correlation is significant at the 0.05 level (2-tailed) 
** Correlation is significant at the 0.01 level (2-tailed) 
 
 
From Table 7.5 it is clear that FES is negatively correlated with overall conflict, and that it is positively 
correlated with trust.  
Not surprisingly, team performance is also negatively correlated with the level of conflict, and 
positively with the level of trust within the teams; these correlations are statistically significant on the 
0.01 level (see Table 7.6). 
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Table 7.6 Pearson correlations for the effect of conflict and trust on performance  
(path b and b') 
 
 path b path b' 
Variable 
 
P (unmediated) P (M = FES) 
C -0.505(**) -0.364(*) 
T 
 
 0.377(**)  0.189     
* Correlation is significant at the 0.05 level (2-tailed) 
** Correlation is significant at the 0.01 level (2-tailed) 
 
 
This is step 3 of the determination of mediation (see Section 4.3): the calculation of the correlation 
between the mediator M and the outcome Y; as said, for determining the correlation it is not sufficient 
to calculate the correlation between M and Y (conflict and team performance, and trust and team 
performance), as M and Y can be correlated because they are both caused by the initial variable X. 
Therefore the calculation of this correlation is repeated, controlled for the initial variable X, in order to 
establish the direct effect of M on Y (path b') 
The partial correlation between conflict (C) and team performance (P), with the influence of internal 
feedback (FES) ruled out is -0.364 and is statistically significant (p < 0.05). If conflict would be the sole 
determinant of P, the Pearson correlation and the partial correlation for this relation would be the 
same, i.e. -0.502 (see Table 7.4). From the results presented in Table 7.6 it is clear that there is some 
influence from internal feedback (the correlation coefficient is lower), but the effect of conflict is limited 
as the correlation is still significant at the 0.05 level. 
The partial correlation between trust (T) and team performance (P), with the influence of internal 
feedback (FES) ruled out is only 0.189 and is not significant. That means that trust cannot be a 
mediator for feedback. 
 
 
Table 7.7 Pearson correlations for the effect of feedback on performance, unmediated 
(path c), and controlled for conflict and trust (path c') 
 
 path c path c'  
Variable 
 
P (unmediated) P (M = C) 
 
P (M = T) 
 
FES 0.502(**) 0.356(*) 0.389(**)
    
* Correlation is significant at the 0.05 level (2-tailed) 
** Correlation is significant at the 0.01 level (2-tailed) 
 
 
From Table 7.7 it is clear that path c' (mediated for conflict parameters and trust) gets lower, but 
shows still statistically significant correlations between FES and P. 
A mediating variable could explain the correlation between the overall co-worker feedback parameter 
FES and the team performance P, when the effect of FES on P decreases substantially when M is 
entered simultaneously with FES as a predictor of P (path c'). 
However, when the correlation between FES and P is calculated with conflict C as control variable, the 
correlation between FES and P is still significant at the 0.05 level (correlation is 0.356). The same 
holds true for the use of trust as control variable: the correlation between FES and P is significant at 
the 0.01 level (correlation is 0.389). The results indicate that there is only a limited mediating role for 
conflict in this model. So, hypothesis 2 is partially confirmed, and hypothesis 3 is rejected. 
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7.5.2 Bootstrapping (Calculation with indirect.sps) 
Table 7.8 shows the mediation of the effect of feedback (FES) on team performance (P) through 
conflict (C) (see also Appendix 10 for SPSS-output from indirect.sps). 
 
 
Table 7.8 Mediation of the effect of FES on P through C 
 
Model Effects Results    
  Coeff. se t p 
path c 
 
Total effect of FES on P 0.6444 0.1653 3.8975 0.0003
path c' 
 
Direct effect of FES on P 0.4413 0.1744 2.5305 0.0150
  Effect se Z p 
path a*b 
 
Indirect effect of FES on P through C 0.2031 0.0971 2.0922 0.0364
  Lower Upper   
95% CI Bias Corrected and Accelerated CI 
 
0.0767 0.4724 
 
 
The total and direct effects of independent variable FES on dependent variable P are 0.6444 
(p < 0.01) and 0.4413 (p < 0.05), respectively. The indirect effect of FES on P through mediator C is 
0.2031 (p < 0.05). The Bias Corrected and Accelerated Confidence Interval (bootstrap result) is 
0.0767 to 0.4724. That means that the difference between the total effect and the direct effect is 
different from zero (as 0 is not included in the 95% CI) and that the effect of FES on P is partially 
mediated by C: hypothesis 2 is partially confirmed (see § 2.7). 
 
Table 7.9 shows the mediation of the effect of feedback (FES) on perceived performance (P) through 
trust (T) (see also Appendix 10 for SPSS-output from indirect.sps). 
 
 
Table 7.9 Mediation of the effect of FES on P through T 
 
Model Effects Results    
  Coeff. se t p 
path c 
 
Total effect of FES on P 0.5244 0.1473 3.5598 0.0009
path c' 
 
Direct effect of FES on P 0.3784 0.1640 2.3081 0.0258
  Effect se Z p 
path a*b 
 
Indirect effect of FES on P through T 0.1459 0.0868 1.6820 0.0926
  Lower Upper   
95% CI Bias Corrected and Accelerated CI 
 
0.0387 0.3668 
 
 
The total and direct effects of independent variable FES on dependent variable P are 0.5244 
(p < 0.01) and 0.3784 (p < 0.05), respectively. The indirect effect of FES on P through mediator T is 
0.1459 (not significant at the 0.05 level). The Bias Corrected and Accelerated Confidence Interval 
(bootstrap result) is 0.0387 to 0.3668.  
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Based on the results for trust as potential mediator (see Table 7.9) we can conclude that although the 
difference between the total effect and the direct effect (of FES on P) is different from zero (as 0 is not 
included in the 95% CI), there is no significant mediation through trust: path a*b, the indirect effect of 
FES through T, is not statistically significant. This is also clear from the fact that the direct effect of T 
as mediator on P is not significant (Coefficient 0.2274; p < 0.0723, see Appendix 10). This means that 
T is not a mediator for the effect of FES on P: hypothesis 3 is rejected (see § 2.7). 
 
 
7.6 The effect of task conflict on team performance 
Task conflict has been measured in this study on a five point scale: "1" represents a low level of task 
conflict, whereas "5" represents a high level of task conflict (see § 3.4.2). As can be seen in Table 7.2 
the results for the level of task conflict (TC) within the team varies between 1.00 and 4.00, with a mean 
of 2.40 (SD: 0.761). 
Table 1b of Appendix 14 shows that the correlation between task conflict (TC) and team performance 
(P) is -0.396, significant at the 0.01 level. That means that in this study no confirmation is found for 
hypothesis 4 (see § 2.7) that a moderate level of task conflict has a positive effect on team 
performance (see also § 2.3). 
 
Some explorative statistical analysis (that goes beyond the scope of this study) has been performed 
also. This analysis shows that there is also no statistical interaction between FES and TC for the 
effects on P (for details, see Appendix 19).  
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8 RESULTS FOR EXTERNAL FEEDBACK 
 
 
8.1 Knowledge of audits and audit results 
The main scope of this research is the relation between internal feedback and team performance and 
the influence of trust and conflict on this relation. In this chapter, the data collected on the feedback 
given by the auditors (external feedback) will be presented. 
Questionnaire 1a contained questions about the trial site audits performed by the CQA Department. 
The purpose of this questionnaire was to find out if the responder had participated in one of the trial 
site audits as auditee and/or if the responder had knowledge of the results of the audit. The 
questionnaire also contained a few questions that were intended to obtain information about the way 
the results of the audits were shared with the organization. A third purpose of this questionnaire was to 
guide the responders through the various questionnaires: if the responder had no knowledge about 
audits, there was no need to fill in questionnaire 2 (external feedback, delivered by the auditor) and 
the responder could start with questionnaire 3 (internal feedback, delivered by a team member). 
The number of responders is given in Table 1 of Appendix 16. 
 
The 30 responders who indicated that they had knowledge of the results of audits received this 
information in various ways. More than one answer to question 1.7 "In what form were the audit results 
presented to you?" was possible. 
Twenty-three responders received a copy of the audit report, eighteen responders discussed the audit 
observations with the auditor(s), three responders received a presentation of the audit results, and two 
responders received a general presentation on auditing. The other forms of communication (sub-
question 5) were (in total five responders): 
• "CTT-CRA gave main auditor's remarks so that we could improve quality in our own sites"; 
• "Discussed audit observations during team meetings"; 
• "During audit telephone contact to discuss one serious finding"; 
• "Informal reports by other auditees"; 
• "Verbal summary of outcomes & via CTT reports". 
 
Of these 30 responders, 23 responders completed questionnaire 2. 
 
 
8.2 Reliability analysis 
The reliability of the various questions in questionnaire 2 (external feedback (auditors)) was analyzed 
with the Cronbach's alpha model. In Table 1 of Appendix 17 the results are given for the various 
variables and their alphas. 
 
The Cronbach's alphas for AFBF, AFBSA and AFBPS were lower than 0.7 (see Section 6.6). 
Therefore factor analyses have been performed for these variables. In these factor analyses only one 
component was extracted for each of these three parameters and it was decided to perform reliability 
analyses in which (for the three parameters) all combinations of three items were investigated (for 
details, see Tables 2, 3, 4, 5, 6, and 7 of Appendix 16). For the calculation of AFBF one question has 
been omitted, although Cronbach's alpha was still lower than 0.7; removal of questions for parameters 
AFBSA and AFBPS gave no improvement in Cronbach's alpha for these two variables, therefore, 
although Cronbach's alpha was still lower than 0.7, no questions were omitted. 
 
 
27 Aug 2008 48/(61) Internal Feedback and 
 Team Performance 
 
 
8.3 Descriptive statistics external feedback 
Descriptive statistics (mean, standard deviation and range) for the various external (auditor) and 
internal feedback variables are displayed in Table 8.1. In this table also the descriptive statistics are 
given for the calculated overall parameters AFES, FES, and P.  
Please note that the data for the internal feedback parameters differ from those presented in Table 
7.2, as the data presented in Table 8.1 are based upon the results for the 23 responders who filled in 
questionnaire 2 (and not the 47 / 49 responders who filled in questionnaires 3-6). 
 
 
Table 8.1 Descriptive statistics AFES, FES and P 
 
Parameter 
 
 N Min Max Mean SD 
Auditor Feedback Environment Scale AFES 23 2.83 4.21 3.38 0.337
• auditor feedback source credibility AFBSC 23 2.40 4.40 3.60 0.562
• auditor feedback quality AFBQ 23 2.00 4.60 3.56 0.644
• auditor feedback delivery AFBD 23 2.40 4.40 3.57 0.500
• auditor frequency of favorable feedback AFBF(New) 23 2.33 4.67 3.01 0.530
• auditor frequency of unfavorable feedback AFBU 23 2.25 5.00 3.55 0.707
• auditor feedback source availability AFBSA 23 2.00 4.25 2.92 0.637
• auditor promotes feedback seeking 
 
AFBPS 23 2.25 5.00 3.45 0.564
Feedback Environment Scale FES 23 3.15 4.96 3.93 0.456
• feedback source credibility FBSC 23 3.20 5.00 4.08 0.421
• feedback quality FBQ 23 3.20 5.00 4.03 0.407
• feedback delivery FBD 23 3.00 5.00 3.92 0.535
• frequency of favorable feedback FBF 23 2.00 5.00 3.84 0.764
• frequency of unfavorable feedback FBU 23 2.67 5.00 3.99 0.639
• feedback source availability FBSA 23 2.00 5.00 3.95 0.754
• promotes feedback seeking 
 
FBPS 23 2.50 5.00 3.72 0.680
Performance 
 
P 23 3.25 5.00 4.22 0.484
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8.4 Pearson correlations 
In Table 8.2 Pearson correlations for the calculated overall parameters AFES, FES and P are 
presented. 
 
 
Table 8.2 Pearson correlations AFES, FES and P 
 
  AFES FES P 
AFES Pearson Correlation 1      
 Sig. (2-tailed)   
 N 
 
23      
FES Pearson Correlation 0.356     1      
 Sig. (2-tailed) 0.095       
 N 
 
23     23      
P Pearson Correlation 0.535(**) 0.652(**) 1      
 Sig. (2-tailed) 0.009     0.001       
 N 
 
23     23     23      
**  Correlation is significant at the 0.01 level (2-tailed). 
 
 
In Table 8.2 can be seen that both AFES and FES are correlated to P. In Table 8.3 the Pearson 
correlations for the various composing feedback variables with AFES, FES and P are given. 
 
Table 8.3 Pearson correlations composing feedback variables with AFES, FES and P 
 
 AFES FES P 
AFES 1              0.535(**)
• AFBSC 0.552(**)  0.367     
• AFBQ 0.671(**)  0.454(*) 
• AFBD 0.745(**)  0.512(*) 
• AFBF(New) 0.264       0.171     
• AFBU 0.507(*)   0.022     
• AFBSA 0.463(*)   0.231     
• AFBPS 
 
0.801(**)  0.451(*) 
FES  1            0.652(**)
• FBSC  0.820(**) 0.615(**)
• FBQ  0.791(**) 0.536(**)
• FBD  0.803(**) 0.472(*) 
• FBF  0.713(**) 0.592(**)
• FBU  0.600(**) 0.426(*) 
• FBSA  0.722(**) 0.275     
• FBPS 
 
 0.915(**) 0.618(**)
* Correlation is significant at the 0.05 level (2-tailed) 
** Correlation is significant at the 0.01 level (2-tailed) 
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Figure 8.1 Results external feedback parameters vs score internal feedback parameters  
 
 
The results as presented in Table 8.1, and graphically represented in Fig 8.1, indicate that the 
feedback environment experienced for external (auditor) feedback is lower as the feedback 
environment experienced for internal (co-worker) feedback. This means that hypothesis 5 (see § 2.8) 
is rejected. Not only the overall feedback environment is lower for external feedback, but this is the 
case for all composing variables also.  
The differences between internal and external feedback have been investigated with paired t-tests. As 
can be seen in Tables 1a-c of Appendix 18 the means for the main parameters AFES - FES are 
statistically significant different; the same holds true for the composing parameters, except the pairs 
AFBU-FBU and AFBPS-FBPS. 
In order to rule out that there could be a difference between the 23 responders who completed both 
questionnaire 2 (external feedback, delivered by the auditor) as well as questionnaire 3 (internal 
feedback, delivered by a team member), and the 24 responders who completed only questionnaire 3, 
a non-parametric Mann-Whitney test was performed on the data (see Tables 2a, 2b and 2c of 
Appendix 18).  
As can be seen in Table 2b of Appendix 18 there is no significant difference between the two groups 
for the overall feedback parameter FES. That is also the case for the composing parameters, except 
for FBU and FBSA, for which a significant difference is found at the p ≤ 0.05 level. It is possible that 
this difference is caused by the fact that the group that has knowledge of the audit results receives 
feedback from more than one type of source (i.e. internal and external) and is therefore more used to 
unfavorable feedback (and accepts this form of feedback). The significance of these differences is 
however low, and it can be concluded that the observed differences in the recipients' judgment of 
auditor feedback and co-worker feedback are not caused by differences in attitude towards feedback 
in general. 
 
The calculation of the Pearson correlations between the overall feedback parameters (AFES and FES) 
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and their respective composing factors reveals that for FES the composing factors are strongly and 
significantly correlated. The correlations between AFES and its composing factors are considerably 
less strong. Especially AFBF is not significantly correlated with AFES. Apparently the responders do 
not link favorable feedback to the feedback they receive from auditors in general (see Table 8.3).  
Noteworthy is, that out of the seven composing factors that form the AFES, four are not significantly 
correlated to team performance: AFBSC, AFBF, AFBU and AFBSA.  
The lack of correlation between AFBSC, AFBF, and AFBU with team performance is an interesting 
finding of this study. Source credibility of feedback (AFBSC) is defined as the expertise that includes 
knowledge of the job requirements, the actual job performance, and the ability to accurately judge that 
job performance, and that the recipient trusts the feedback source to provide accurate performance 
information (see Section 3.2.2). The results indicate that the feedback obtained from the auditors is 
not experienced that way. 
Also, the responders feel that the perceived frequency of positive feedback (AFBF) such as 
compliments from auditors (see Section 3.2.5), is not in line with the feedback recipient’s view, and is 
not believed to accurately reflect performance. The same is the true for unfavorable feedback (AFBU): 
unfavorable feedback is the perceived frequency of negative feedback such as expressions of 
dissatisfaction and criticism from auditors when from the feedback recipient’s view, his or her 
performance warrants such feedback (see Section 3.2.6). In other words, the responders experience a 
gap between the feedback that is delivered by the auditors, and the feedback they feel would be 
useful, which is quite different from the way co-worker feedback (internal feedback) is experienced. 
The relatively low score for AFBF can be seen as a side effect of the audit process: an important part 
of this process is the audit report. In this report especially the non-conformities are described and 
reported. Auditees can experience this as less "fair". The lack of correlation between external 
feedback source availability (AFBSA) and team performance can be explained by the fact that the 
auditor is not immediately available for contact, because of geographical and time zone differences.  
 
27 Aug 2008 52/(61) Internal Feedback and 
 Team Performance 
 
 
9 CONCLUSIONS AND DISCUSSION  
 
This study is an empirical (survey) study into the relationship of internal (co-worker) feedback with 
team performance, with conflict and trust as mediating factors, and a comparison between the 
feedback environment for internal- and external feedback. 
 
Based on a conceptual model and on the results, the following hypotheses were tested: 
 
1. Feedback and team performance are positively correlated 
2. The relation between feedback and team performance is mediated by conflict 
3. The relation between feedback and team performance is mediated by trust 
4. Moderate levels of task conflict are positively related to team performance 
5. The feedback environment experienced for external (auditor) feedback is the same or 
higher as the feedback environment experienced for internal (co-worker) feedback 
 
 
9.1 Conclusions 
In this study it has been found that there is a statistical significant correlation between internal 
feedback (co-worker feedback) and team performance (hypothesis 1 is therefore confirmed).  
A partial mediating effect was found for conflict on the relation between internal feedback and team 
performance (hypothesis 2 is partially confirmed). That means that a higher level of feedback leads to 
less conflict (a lower level of conflict) which in turn leads to more perceived performance.  
For trust a different situation was seen: trust is not a mediator for the effect of internal feedback on 
team performance (hypothesis 3 is rejected).  
It was found that task conflict is negatively correlated to performance (hypothesis 4 is therefore 
rejected). 
External feedback, as delivered by quality assurance auditors is statistically significant and positively 
correlated to team performance. However, comparing this auditor feedback to co-worker feedback, it 
is clear that the mean scores are lower and that the correlation to team performance is weaker for the 
external feedback (hypothesis 5 is therefore rejected). 
 
 
9.2 Discussion 
 
9.2.1 Reliability of the sample 
In total 109 surveys have been sent to in total 95 employees (as some employees participate in more 
than one CTT). A total number of 67 surveys (61%) was returned, and for an additional 10 employees 
a reason was obtained why they did not return the survey. 
The analysis of the non-response shows that the reasons for not returning and not completing the 
survey are understandable and explainable by the involvement with the CTT and the characteristics of 
the task within the CTT. There are differences with regard to the level of connection employees have 
with the team. Employees who experience a low level of connection with the CTT did not complete the 
survey in general, so they are not included in the analysis of internal feedback within the CTTs. 
Therefore, it has no influence on the results.  
The distribution of the responders over the various CTTs was more or less even, varying from 50 - 
68%. There was a considerable difference in response between the various functions and tasks within 
the CTT. However, there was no clear relation between the percentage of working hours dedicated to 
the CTT and the response to the survey. 
It is known that in this type of research (survey with questionnaires) a substantial bias can be caused 
by both non-response and incorrect answers. Although the data should be used with caution, because 
the numbers are rather low, the total response and the results of the analysis of non-response do not 
give reason for concern. 
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9.2.2 Correlations 
In order to determine whether or not there is a correlation between internal feedback and team 
performance Pearson correlations have been calculated. A positive correlation between internal 
feedback and team performance (0.502) was found, which was statistically significant at the 0.01 level. 
That means that when the level of internal feedback is high, the team performance is also high. This is 
a confirmation of the general picture from the literature (e.g. Geister (2006)) that feedback increases 
performance. 
The composing variables show in general the same picture as the main parameters. All feedback 
parameters, except FBSA (source availability), are statistically significant and positively correlated with 
performance at at least the 0.05 level. The Feedback Environment Scale (Steelman (2004, II)) is a 
useful instrument to investigate internal feedback. The lack of significant correlation between feedback 
source availability (0.263, NS) and team performance is probably due by the fact that some of the 
team members are direct colleagues (maybe based in the same office building), but other team 
members are located around the globe, and not immediately available for giving feedback, despite 
modern technologies like e-mail and videoconferencing. Another explanation can be the fact that the 
team members come from various cultural backgrounds, which can have an impact on the attitude 
towards requesting and obtaining feedback information. This is also illustrated by the results for the 
descriptive statistics, where the feedback source availability shows the highest variation (as indicated 
by its standard deviation).  
 
 
9.2.3 Mediation 
The results from this study show that conflict within a team has a negative impact on the performance. 
This is in line with the literature (Peterson (2003), Devine (1999)). The calculations (causal steps 
strategy) for the mediating effect of conflict on the relationship between feedback and performance 
reveal that there is some influence of conflict (the direct effect of FES on P is lower than the total 
effect): the correlation between FES and P is decreased. Still, the correlation is significant (at the 
p < 0.05 level (p < 0.01 for the total effect)) and it is concluded that there is a partial mediating effect of 
conflict on the relation between internal feedback and team performance. This is in line with some of 
the factors Kluger distinguishes that have a negative impact on the relationship between feedback and 
performance (Kluger (1996)), such as emotional reactions evoked by conflict.  
For trust there is a different situation. Trust is positively correlated with team performance, however, 
the partial correlation between trust and team performance (partialed out for FES) is not significant. 
Therefore, as this specific direct effect of the potential mediator on the dependent variable is not 
significant, the relation between internal feedback and team performance cannot be mediated by trust. 
The fact that in the case of trust as possible mediator the direct effect of FES on P is lower than the 
total effect, is confirmation of the criticism formulated by Kenny and Krings (Kenny, 2008) that the use 
of partial correlations in determining of mediation is "not a good idea". 
The determination of mediating effects using bootstrapping (with the SPSS syntax file indirect.sps) 
reveals the same picture for conflict and trust as potential mediators for the relation between internal 
feedback and team performance. 
 
 
9.2.4 Differences between various forms of conflict 
As said, the overall conflict parameter is associated with lower team performance. This is also true for 
the composing conflict factors task conflict, relationship conflict and process conflict.  
As can be seen in Table 7.1b of Appendix 14 there is not much difference in the Pearson correlations 
between the various composing conflict parameters and team performance: all correlations are 
negative, and, although the Pearson correlation between TC and P is the lowest (-0.396), all three 
correlations are statistically significant (p < 0.01). So, the differences that have been described 
between these types of conflict and their relation to team performance (Jehn (2001)), cannot be 
confirmed in this study. The results confirm the negative impact of task conflict on team performance, 
as found by De Dreu (De Dreu (2003)). 
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9.2.5 Internal feedback versus external feedback 
As part of this survey on the relation between internal feedback and team performance, also the 
relation between external feedback (delivered by clinical quality assurance auditors) and team 
performance was investigated. The CTT members who received information about the audits, 
received in most cases the audit report (23 out of 30) and/or discussed the audit results with the 
auditor (18 out of 30; see Table 8.2). 
The results should be interpreted with some caution, as from the 30 responders who filled in 
questionnaire 2, seven responders had too many missing values, indicating that the responders had 
some difficulty in answering the questions. This is also apparent from the reliability analysis: the 
Cronbach's alpha for three out of the seven composing factors (frequency of favorable feedback 
(AFBF), source availability (AFBSA), and promotes feedback seeking (AFBPS)) of external feedback 
were below 0.7. 
 
The calculation of the Pearson correlations between the overall feedback parameters (AFES and FES) 
and their respective composing factors reveals that for FES the composing factors are strongly and 
significantly correlated. The correlations between AFES and its composing factors are considerably 
less strong. Especially AFBF is not significantly correlated with AFES. Apparently the responders do 
not link favorable feedback to the feedback they receive from auditors in general (see Table 8.3).  
 
The results as presented in Table 8.1, and graphically represented in Fig 8.1, indicate that the 
feedback environment experienced for external (auditor) feedback is lower than the feedback 
environment experienced for internal (co-worker) feedback. Not only the overall feedback environment 
is lower for external feedback, but this is the case for all composing variables also: the feedback 
environment for external feedback is less well developed than the feedback environment for internal 
feedback. Apparently the responders feel that the feedback from auditors does not contribute to the 
performance. This is illustrated by the fact that there is no significant correlation between both external 
frequency of feedback parameters as given by the auditor (AFBF and AFBU) and the overall 
performance parameter P, whereas there is statistical significant correlation between the internal FBF 
and P as well as between internal FBU and P (Table 8.3). Interestingly, no statistically significant 
correlation between FES and AFES was found, indicating that these are two different phenomena. 
 
These findings are of interest for the aim of improvement and to create awareness and motivate 
individuals to change behaviors. Employees are most motivated to modify their job performance when 
unfavorable feedback is from a credible source, is of high quality or is delivered in a considerate and 
constructive manner (Steelman (2004, I)). An increase in the quality of the external feedback is a first 
step in increase of performance. 
An explanation for these differences between auditor feedback and co-worker feedback could be that 
there are certain aspects of the work that are not seen or audited by the auditor. As a result the 
feedback in audit reports does not reflect the performance as a whole, as the recipients of the 
feedback value other (additional) aspects of their work, and take those into account when judging their 
own (team) performance. 
 
Another interesting finding is that out of the 67 responders, only 30 indicated that they had knowledge 
of audit results. This is interesting, because the purpose of auditing is, besides assuring the 
management of the company that the trials are carried out according to all requirements, improvement 
of the clinical trial processes by reporting non-conformities and giving recommended actions for 
correction of the observation. Apparently not all CTT members are informed about audit activities and 
results. The reason for this is not completely clear, but it seems that the reports are seen as a 
judgment of individual performance (of the auditee), rather than as an instrument for improvement and 
correction of the group performance and the quality of the clinical trials.  
Although there is a relation between external feedback and team performance (AFES is correlated to 
P (0.535, p < 0.01)), as only less than half of the CTT members have information about the audits, it is 
clear that external feedback by auditing is only one of the factors influencing team performance. 
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9.3 Future research 
As stated before, the Feedback Environment Scale is a useful instrument to determine the feedback 
environment for internal feedback (FES) and external feedback (AFES). However, it is advised to 
perform additional validation before using the same set of (adapted) questions for determining the 
external feedback environment (AFES) in future research. This is indicated by the low reliability of 
some of the calculated composing feedback parameters.  
 
As explained in Section 3.3, the trust questionnaire has been adapted. Before using this questionnaire 
again, it should be investigated whether this adaptation doesn't influence the results, or that the 
instructions should be made more precise. For example, the answer "Strongly agree" to the statement 
"We expect complete truth from each other" can be seen as a description of a preferred situation, 
rather than a statement about the current situation.  
 
The data suggest that the relation between trust and team performance is mediated by feedback (see 
Table 3 of Appendix 7.9) as the partial correlation between T and P becomes insignificant when FES 
is partialed out. When team members do not trust each other, they are likely to interpret ambiguous 
behavior of others in a negative way, with the result that feedback is not easily accepted. This would 
be an interesting subject for future research. 
 
Another interesting topic for future research is the question whether the observed differences between 
internal and external feedback are characteristic for the situation at Organon, or that these differences 
also occur in other pharmaceutical companies, or in other work situations with "ongoing project 
teams". To answer this question, the study should be repeated in different organizations. 
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